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hildhood is a process of continual 
physical and physiological change. 

These changes are often reflected by 
the physical, endocrinological, and funct onal 
properties of the skin. Diseases of the skin 
may, in fact, be intimately related to the 
organism as a whole, stemming from phsio- 
logical as well as psychosocial alterations. 

It is from this point of view that Pedictric 





Derraatal ogy provides a forum for the explora- 
aen «f the unique clinical challenges posed by 
ihe iafant 

di.esse. 

As yov-encounter pediatric patients in your 
dermatology practice, turn to Pediatric Der- 
matcogy. itis your best resource for new and 
climieally useful information on the structure, 
“action and diseases of the skin in children. 





, child or adolescent with skin 








Pediatric Dermatolo 
features: 


* clinical and laboratory 
investigations 


* case reports 


* investigations and reports of fesal, 
neonatal, and adolescent problems 


* diagnostic dilemmas 

* pharmacology and therapeutics 
* brief communications 

* special symposia 


* book reviews, literature abstracts 
news and notices 
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(salicyclic acid, lactic acid and copper acetate). 
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CUPLEX gel PRESCRIBING INFORMATION 


Presentation A clear, brownish-yellow viscous gel containing Salicylic acid Ph. Eur. 11%, Lactic acid Ph. Eur. 4%, copper acetate tequrivalent to 
timg of copper per 1009}, collodion, colophony and venice turpentine. 


Uses Topical treatment of common, juvenife, plantar and mosaic warts, corns and calluses. 


Contra-indications, Warnings, etc Do not apply to facial or anogenital warts. Not for use in patients sensitive to colophony. Avoid contact with the 
ayes. Only apply to the affected area. Keep away trom naked flames. 


Pharmaceutical Precautions Store in a coo! place. Highly inflammabie. 
Legal Category P 
Package Quantities 5g tubes 


Further Information Most warts are contagious and any person suffering from warts should always use their own towel. Most warts will disappear 
: after 6 to 12 weeks of treatment with Cuplex gel, providing instructions are carefully and consistently followed. Where, however, the wart continues 
Cn increase in size after 6 weeks treatment, and the patient has not consulted a doctor, the patient should be advised so to do. 


Product Licence Number PLOO33/0100 
Basic NHS price £2.26 (February 1990) 
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Further information is available on request from: 
Smith & Nephew Pharmaceuticals Ltd, Romford, Essex RM3 8SL 
Tel: (04023) 49333. Telex: 898058 SMINEPG. Fax: (04023) 71316 
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DERMATOLOGY FROM BLACKWELL SCIENTIFIC PUBLICATIONS 
HANDBOOK OF DERMATOLOGY 
D J Barker 
e describes the principles of diagnosis of skin discordes 
* gives an account of systemic drugs and ‘opical preperations together with modes of action 
* alphabetical arrangement of descrictiens of skin ¢isarders from acne vulgaris to urticaria 
* each chapter contains highlighted practice points “or quick seference 
* appendices contain patient treatment ard acvice sheets, a formulary and addresses of 
support organizations 
Autumn 1990. 192 pages, 5C illustrations. £12.95 (approx) 3632 02444 5 


LECTURE NOTES ON DERM: 
R A C Graham-Brown and D A E 
* contains compact, concise, lively coverage o^ the mast relevant aspects of modern 

clinical dermatology 
* contains 150 high quality coleur photographs of sKir disorders and numerous 
line drawings 
* provides basic knowledge of the structure amd functon of the skin 
* helps the student to recognize and initiate trzatmentfor the common skin diseases 
* covers the importance of sore of the rarer and mecresevere dermatological disorders 
Autumn 1990. 272 pages, 172 illustrations. £11.35. @ 632 42 765 7 
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Barely a trace of urticaria 





Chronic idiopathic urticaria is an allergic condition that is 
particularly difficult to treat. Antihistamines, which are the 
" mainstay of therapy, can provide some symptomatic relief, but 
patients generally become resistant to them. Furthermore, 
they often cause sedation 
Clarityn offers clear benefits because it is highly effective at 
clearing rashes, itching and hives, with no evidence of 
tolerance developing. 
Clarityn is also non-sedating due to its high affinity for 
peripheral rather than central H,-receptors and its poor 


penetration into the CNS 







[o offer your chronic urticaria patients the chance of clear skin 


and a clear head, prescribe Clarityn - one 10mg tablet daily. 


prescribing information available on request 

reviated Prescribing Information V Clarityn Tablets (loratadine): Uses: Clarityn is a long acting antihistaminr with selective peripheral H,-receptor antagonist action and no central 
itive or anticholinergic effects. It is indicated for the retie! ot symptoms associated with season i| and perennial allergy rhinitis. such as sneezing, nasal discharge and it hing and ocular itching and 
ing. It is also indicated for the relief of symptoms of idiopathic chronic urticaria Dosage: Adults and children 12 years and over. Omg om e daily. Not recommended for children under 12. Contra- 
cations, Precautions: Hypersensitivity, Pregnancy and Lactation. Elderly patients Discontinue 4 davs prior to skin testing. Side effects: Rarely, fatigue, nausea and headache. Presentation: 
te oval tablets. plain on one side and with a deep score and flask and dish logo and number 10 on the other. containing 10mg loratadine. Cartons of 30 tablets, each containing three blister strips 
() tablets. Basic NHS Price £6.90 PL 0201/0095. Further information available on request. Schi ring-Plough Lid., Mildenhall, Bury 5 Edmunds. Suffolk, [P28 7AX. References | Belaich S et al, 


Ann Allergy. 1990: 64: 191-194. 2 Ahn HS, Barnett A Eur J Pharmacol, 1956 127: 153-155 


HEALTH LIBRARIES REVIEW 


a journal for medical, healt and welfare librarians 


Editor: Shane Godbolt Librarian, Charing 
Cross and Westminster Medica! Schoe! 
Assistant Editor: Paul Valentine Librarian, 
Coombs Medica! Library, Ealing Hospital 
Column Editors: Margaret jones Librarvend 
Information Corsultant (Audic-Visual) 

Robert Gann Wessex Regional Library Service 
(Patient Information) 

Anne M.K. Collins University of Leeds Metical 
and Dental Library (Book Reviews) 

Nicky Whitsed Charing Cross and Westmiaster 
Medical School Library 

(Information Technology) 

John van Loo Oxford Regiona? Library and 
Information Service (Meeting Reports) 

John Hewlett North East Tharses Regional 
Librarian (Current Literature) 

News and Notes: Philippa Lene Disable: 
Living Foundation 

Susan Hawkins Midwives Information and 
Resource Services 

John van Loo Oxford Regionai Library and 
Information Service 

Health Libraries Review orovides a fo- 
rum for the exchange of ideas and irfor- 
mation among medical, health and wel- 


Order Form 


rare librarians. Interdisciplinary and in- 
‘errational in scope, the journal pub- 
shes orginal material reflecti ngcurrent 
practice and new developments i in this 
5elc. Pull length and review articles, news, 
Waals ef meetings, book reviews and 
-etters ase all included. It is the official 
o umal of the Medical, Health and Wel- 
ʻareLibraries Group of the Library Asso- 
caton, and incorporates the Group's 
Newsletter. 
















subscription Information 

Tleath Libraries Review is published quar- 
terly. Subscription rates for 1990 are £48.50 
Ka, £55.00 (overseas) and U5$91.50 
ILSA & Canada) post free. Members of 
the »led:cal, Health and Welfare Librar- 
ves Group of the Library Association can 
subscribe at the special rate of £ 15.50 or 
«5826.06. Members of the European As- 
seciatior for Health Informatioreand Li- 
orar 2s can subscribe at the special re- 
duced rate of £31.00. 
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ANNOUNCING 
A TOTALLY NEW WAY TO TREAT 
SEBORRHOEIC DERMATITIS 


















Efalith is a new steroid-free 
ointment specifically for the treatment 
of seborrhoeic dermatitis 
ééTopical lithium succinate 
seems to improve facial seborrhoeie 
dermatitis strikingly . . .99 
As an alternative to topical 
steroids, Efalith is gentle on the 
skin whilst providing effective and 
substantial relief from the 
distressing and unsightly 
symptoms of seborrhoet 
dermatitis 

Efalith can also be used 
intermittently for maintenance, 
following an initial four 
week period of continuous 


treatment. 





This helps to free the 
patient from the need for 


frequent daily applications 
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A Journal for Cell Proliferation 


The Journal of The Cell Kinetics — The Eurovzan Study Group 
for Cell Proliferation and The International Cel! Cycle Society 
Edited by C.S. Potten legem Fditcr) and 
(North American Editor). 

Cell and Tissue Kinetics is devoted tc studies of cell prolifera- 
tion and differentiation in normal dnd: abmerrz E 
control systems and mechanisms nd at imi 

cellular as well as at molecular picta their 
cal and physical agents. In addition to complet: 
publishes brief communicaticns (of up to 500 - 
review articles. 
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Z. Darzynkiewicz 





Subscription Information 
Cell and Tissue Kinetics is published bi-mon hly. 5 1 
rates for 1990 are £107.00 (UK. £128. E 50 (oversees) and US$2 
(USA & Canada) post free. 
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PRESCRIBING INFORMATION Uses Treatment of vulvovaginal candidosis. pityriasis 
versicolor and dermatophytoses caused by susceptible organisms (Tinea corporis. T 
cruris, T. pedis, T manuum). Dosage Sporanox* must be taken immediately after à meal 
for maximal absorption. For adults and children over 12, in vulvovaginal candidosis 
take 2 capsules b.d. for 1 day. pityriasis versicolor 2 capsules o.d. for 7 days, T. corporis 
and T. cruris 1 capsule od. for 15 days, T. pedis and T. manuum 1 capsule od. for 30 
days. In children and elderly, use of Sporanox* is not recommended unless the 
potential benefits outweigh the risks. Contraindications Contraindicated in pregnancy 
Adequate contraceptive precautions should be taken by wamen of child bearing 
potential during therapy and for 1 menstrual cycle after stopping therapy. Also 
contraindicated in patients hypersensitive to itraconazole, other azole antifungal 
agents or any of the excipients Warnings Although clinically 5poranox* has not been 
associated with hepatic dysfunction, it is not advisable to give it to patients with à 
history of liver disease or liver toxicity with other drugs. Breast feeding is not 
recommended whilst taking Sporanox* Precautions Do not give concomitantly with 
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And Protects 


rifampicin or phenytoin as these drugs reduce blood levels of Sporanox”. May possibly 
react with drugs metabolised by oxidation eg cyclosporin. Hz antagonists or antacids 
may reduce the absorption of Sporanos*. Side Effects Minor side effects have included 
nausea. abdominal pain. dyspepsia and headache Treat symptomatically 
with supportive measures and gastric lavage. Pharmaceutical Precautions Store at 
room temperature and protect from light. Presentation and Packaging Size 0 hard 
gelatin capsules with opaque blue cap and pink transparent body in packs of 4 and 15 
capsules. Each capsule contains 100mg intra 
conarole as coated beads Product Licence 
Number PL. 0242/0142. Basic NHS Com (Cor 
rect at date of printing July 19901 £5 99 - 4 
capsules, £22 46 - 15 


Further information is available from 
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For Athlete's Foot And Other Fungal Skin Infections 





CLINICAL AND EXPERIMENTAL ALLERGY 


Formerly Clinical Allergy 
JOURNALOF THE BRITISH SOCIET 
Edited by A.B. Kaye and S.T. Holgate 





Clinical Allergy has been known as Clinical 
and Experimental Allergy since 1st January 
1989 and is the official journal of the British 
Society for Allergy and Clinical Immunol- 
ogy. The success of Clinical Allergy resulted 
largely from the ability to supply practising 
allergists with information based on clinical 
science experimentation, yet at the same 
time the editors maintained the interests of 
basic scientists. This tradition has been con- 
tinued, and also improved upon. keview 
articles are included together with edi 
als, letters to the editor and book revi 








rated include current abstracts, alere : prac- 
tice forum, and news and commentary. Papers 
on drug trials that shed light on poea 
etic mechanisms or present the results o 
entirely novel pharmacological agents are 
also included. Educational items such as 
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entirely by Or Parish. The current co-edi- 
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shown to produce a substantial and highly 
significant clinical improvement in all aspects 
of atopic eczema. 

The effect on relieving itch was 
particularly significant.'***° 

Epogam capsules contain Evening Primrose 
Oil, a naturally occurring source of Essential 
Fatty Acids rich in gamolenic acid ( gamma- 
i linolenic acid-GLA). 


A REVOLUTIONARY 


ORAL APPROACH TO 
ATOPIC ECZEMA 












p 8 CAPSULES 


GAMOLENIC ACID IN EVENING PRIMROSE OIL 


ABRIDGED PRESCRIBING INFORMATION ¥ 
Presentation: Obleng soft gelatin capsules containing 40mg gamolenic acid BAN in 
evening prose ot 
Administration: Aduits, 48 capsules twice daily Chikdren aged 1-12 years. 2-4 capsules 
twice duly Contra-indications: None Known Warnings and Precautions: Use with 
care in schephrena, patients with a history of epilepsy and those taking known 
epieptogens drugs Adverse Effects: No major adverse effects have been reported, 
nausea, indigestion and headaches have occurred occasionally Basic NHS Cost: 240 
capsules $2504 Product Licence Holder and Number: Scotia Pharmaceuticals 
PLUEVONS REFERENCES i Stewart JCM et al In Press. 2. Manku M 8 et af Br J 
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THE BATHTIME FAVOURITE 
FOR DRY SKIN PATIENTS 





Emulsiderm is aa effective aic in te treatmant of dry 
skin conditions such as those assocaied with eczema 
and dermatitis. t can assist *ehycirate dry skin by 


helping to replace lost lids. 


Being a true oil-in-water eruls.on, Emulsidesm mixes 
easily in water, so the patient s whale body s evenly 
coated with emalient, Anc usng Emulsidesm helps 
overcome ihe problem of a stubboin, messy tide- 
mark. No wonder so many patents prefer 
Emulsiderm. 





Tree mt rm nenee me meminit cht tt n hem marmora Me Pj eret or a aaa Y MAREA. SN eieaa 


Hi BP, 25 O65 ww Isopropyl Mynsiate BPC Uses 
Dosage-and administration Shake boftie before use in 
Mal Gry On fe shun Fu a smal anioon of uncduted emolhent 
SOONG 10 the Gath Senativity to any of uae heels 
G aih g fcm "easunmnoe cap and! pu wih a 3G "m measure 
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mto the dry areas of skis until absorbed. Contra-indications, poiri etc Keane away Pom IF 
Package quantities and basic NHS prices Emulederm is supphec « polytheee botes coezenin t 
250 mi £397, 1 stre £11 26 PL O173:0036 PA 2788/1 








-— 


Further information is avaiable on request Dermal Laboraiones Luncea. Gosmpre eoho Hedtscs^.mp Sid 7 QE £mnulsiderm is a registesed vade mark 


British Journal of Dermatology (1990) 123, 283-289. 


Effect of topical retinoic acid on the 
interleukin r« and f immunoreactive pool in 
normal human epidermis 


D.CHATELLARD GRUAZ, L.DIDIERJEAN, D.GUMOWSKI-SUNEK AND 
J-H.SAURAT 


Department of Dermatology, University Hospital, Geneva, Switzerland 


Accepted for publication 3 April 1990 


SUMMARY 


The topical application of o: 1?; retinoic acid (RA) on human skin over a period of 4 days, 
whether or not under occlusion, did not increase either IL-1x or f immunoreactivity as 
determined by a sensitive enzymoimmunoassay. No down modulation was seen following the 
application of a potent topical corticosteroid. Occlusion increased the yield of IL-1f 
immunoreactivity. Immunoblot patterns of epidermal extracts revealed both the mature form of 
IL-1 (17 kDa) and the precursor (36 kDa) and were identical in amounts whether the specimens 
were from controls or from RA- or corticosteroid-treated skin. There was a slight modification 
in the pattern of high molecular weight proteins (52 kDa) probed by the anti- IL.- 12 and f sera. It 
appears that the IL-1 epidermal immunoreactive pools are barely amenable to modulation 
because they represent a storage form linked to end-stages of keratinocyte differentiation. 


Topical retinoic acid (RA) is widely prescribed in the treatment of various disorders. It was 
initially used in the treatment of acne vulgaris! and more recently as a therapy for sun-damaged 
skin.? The effects of topically-applied RA may involve cytokines in the epidermis.*'* We have 
found that normal human epidermis contains significant amounts of the biologically active 
interleukin 1 (IL-1).? The epidermal pool of IL-1 is increased in the rat during systemic 
administration of acitretin, a synthetic retinoid that mimics the biological effects of natural RA.* 
Whether this also occurs in humans after topical application of RA is unknown. We have studied 
the effect of the topical application of o: 1? RA on the levels of two forms of IL-1 (IL-1« and f) 
in human epidermis, as determined by a sensitive and specific enzymoimmunoassay (EIA). For 
comparison we also tested the effect of a potent topical corticosteroid. 


Correspondence: Professor ]-H. Saurat, Clinique de Dermatologie, Hôpital Cantonal Universitaire, CH- 1211 
Geneve 4, Switzerland. 
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METHODS 


Topical application of retinoic acid and stero:d 

All the experiments were carried out on hesithy human volunteers aged between 16 and 56 years 
(mean 28:9 + 0:8 years). Informed consent was obtairedand the study was approved by the local 
Ethical Committee. To the right and left buttocks werezoplied 100 ul of o-1°,, retinoic acid (RA) 
or solvent, each to an area of about 4 cm? as previcusiy described.? These sites were occluded 
and the procedure was repeated over a peried of 4 days. On the fifth day epidermal biopsies were 
taken from both sides under local Bee with a xeraiotome set at about 180 uum. The biopsy 
samples were immediately frozen in hquid mrtroger. Ts some experiments the same procedure 
was followed except that the occlusive dressing was met apphed. Difluorocortolone valerate 
O:1?, ina vanishing cream or the cream base was appliec under occlusion to some subjects in the 
same way as with the RA.? 

To check for variation in IL-1 content for various smes, normal skin samples were obtained 
with a keratotome from the breast and abcomen of Gre women undergoing plastic surgery. 
Since these skin samples contained about 20%; of the upper dermis,? pure normal epidermis 
obtained from suction blisters from controis wes also used. These suction blisters were raised on 
the anterior aspect of the thigh of feur healtny volunteers using a negative pressure of 200 
mmHg for 120-150 min.^ 











Preparation of epidermal extracts 

Proteins were extracted by homogenizstion usinga Polytron and by sonication three times for 15s 
in phosphate-buffered saline with 20 mM EDTA and « mem iodeacetamide. The supernatants 
obtained by centrifugation at 10,900 g for 15 rnin were used for measurement of total protein 
(Biorad), immunoblotting and EIA. 





SDS-PAGE and immunoblotting 

For immunoblotting, sheep antiserum directed agains: seman recombinant IL-1f and a goat 
antiserum directed against recombinant human IL- to were used as previously described.’ The 
proteins (40-50 ug) were run in 10°, SDS gels aad protein blots were performed.’ The sheets 
were stained with Ponceau red, photographed and then saturated at room temperature for 2 hin 
ro mM Tris-HCl containing 3°, BSA at pH 4. The sheet: were then incubated with antisera 
diluted 1/100 in 10 mM Tris-HCl, 0-§"., Nonidet P40, €: 3 :4 NaCl, 3°, BSA at pH 7:4 for 2 h. 
After washing five times for 5 min in the same dufter w ned it BSA, the sheets were incubated for 
1 h with biotinylated rabbit antisera directed against sheep or goat IgG (ABC kit, Vector 
Laboratories, Burlingame, CA, U.S.A.) ciluted : 2000 in the buffer and followed by incubation 
with avidin-HRP complex. Final staining was with diamincbenzidine and H,O,. The 
specificity controls were carried out as previous » reported.’ 











Enzymoimmunoassay ( EIA} 

IL-1% and IL-1f were measured by EIA.” This is a consertional mmmunemetric assay using 
tandem monoclonal antibodies. One hundred microl@ve: of either sample or standard 
(recombinant human IL-1« or IL-1/) wese placed -nto the weils of a microtitre plate that were 
coated with a monoclonal antibody specific for either 11,-:3 cr [L-1f before 100 ul of a second 
monoclonal antibody coupled to acetyicho mesterase ted. After incubation overnight at 











was acd 
4 C, the plates were washed and 200 il of substrate so.ution/ man's medium) were placed into 
each well to measure the acetylcholinesterase activity M USA sold phate. After gommin dt 





Topical RA and IL-1 and [| in normal epidermis 285 


enzymatic reaction, the absorbance at 405 nm was measured. The detection limit of the assay is 
below 10 pg/ml of IL-1x or IL-1f. No significant cross-reactivity was observed between IL-1 
and IL-1/3.* 


RESULTS 


Interleukin 1x and B in normal human skin 

EIA. Table 1 shows that the amounts of IL-1x and f are similar in the pure epidermis 
obtained from suction blister tops and in 180 um specimens obtained with a keratotome. This 
indicates that in normal skin the superficial dermis does not significantly contribute to the EIA 
values. IL-1x was readily detectable in all the specimens tested in the range of ng/mg protein, 
whereas IL-1/ was under the limit of detection of the assay ( < 10 pg/ml). 


Immunoblotting. In untreated skin, whether it was occluded or not, the principal IL-1« 
immunoreactive protein was observed as a doublet in the 55-52 kDa range (Fig. 1a, lanes 2, 4, 6). 
Similarly IL-1f immunoreactive 52 kDa bands were also observed (Fig. 1b, lanes 2, 4, 6) in 
samples where no IL-1 protein was detected. This is not due to the epitope specificity of the 
antibodies used in the EIA since the tandem of monoclonal antibodies involved in this assay also 
recognizes the 52 kDa IL -1// band. Faint 36 kDa (precursor) immunoreactivities were revealed 
with both anti-IL - 12 and f sera, whereas the 17 kDa (mature form) was only detected with the 
anti-IL-1* serum (Fig. 1a, lanes 2, 4, 6). 


(a) (b) 
“Te “2s. 5 3$ n 195 4 (et « 4 6 “9 
ko 66 | : um -— $ 
an "o A Au --55 
fj ^ o. qe 
— as --45 
vu - daa: m - Si -e — —36 
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ar contains 25 ng of recombinant human IL.-12 and lane bi 25 ng recombinant human IL-1/. Both 
recombinants were diluted in PBS containing 1",, BSA. Lanes 2-5 correspond to the RA experiments. 
Lanes 2 (control) and 3 (RA) under occlusion, lanes 4 (control) and 5 (RA) without occlusion. Lanes 6 
(control) and 7 (steroid) correspond to the steroid experiments under occlusion. Small arrows indicate the 
migration of standard molecular weight markers: 66 kDa, BSA; 45 kDa, ovalbumin; 31 kDa, carbonic 
anhydrase; 21 kDa, soybeantrypsin inhibitor. Large arrows indicate the molecular weight of immuno- 
reactive proteins. 
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Effects of topical application of retinoic acid (RA: 

EIA. Figure 2a shows that the values o£ IL.-1« obtained after treatment with RA, whether 
with occlusion or not, are higher than these of the untreated controls. However, a statistical 
significance was not obtained dus to a comsiderable variation within the experimental group 
(P =0: 500). There was no difference between the values ef RA-treated skin whether with 
occlusion or not, and with those specimen: treated with the solvens only. 

There was no difference between the IL-2 5 content of untreated skin as compared with either 
the RA- or solvent-treated skin without occlusion, as shown in Figure 2b. The [L-1f values 
were very low, usually below the cetection tareshoid of the assay. In the specimens treated with 
occlusion there was a higher content of IL- 1:5. There was nc difference between the RA- and 
solvent-treated sites with occlusion. 





Immunoblotting. Topical treatment with RA enbaneed the 355-52 kDa IL.-12 signal (Fig. 1a, 
lanes 3, 5) and induced a 45 kDa IL-:2) bard “Fig. 15, lanes 3,5). Such a 45 kDa 
immunoreactivity has been described in LPS-stimulated monocytes, ^!? and this is immunolo- 
gically unrelated to the bioactive IL-1 17 kDe form. The 36 ard 17 kDa forms were not altered 
by topical treatment with RA. 


Effects of topical application of difisorocortolcre vale-aie 

EIA. The topical application of corticosteroid under occlusion did not significantly alter 
either the IL-12 (Fig. 3a) or IL-1 “Fig. 3b) conter: in the epidermis. Probably as an effect of 
occlusion, there was more IL -: in tne treated than n the untreated skin specimens. However, 
the amounts of IL.-1/ recovered from these specimens were much lower than those recovered 
from the epidermis treated with RA. 20 and : 7 pg mg protein versus 110 pg/mg protein (Figs 3b 
and 2b, respectively). This is possibly due to the use of a different vehicle in the steroid 
experiment. When calculated either as per mi cr per zg ONA,the levels of IL-1 were similar to 
those expressed as per mg protein ic ali the groups tested (data not shown). 











Immunoblotting. Treatment with topical steroid enhanced the 55-52 kDa IL-1« and IL-1f 
immunoreactivities (Figs 1a and b, lane 7). There were ro varrations cf the 36 and 17 kDa IL-1 
forms. 





TABLE 1. Enzymoiumbmunosassay dexrmunation cf IL-ix 
and f in the nermai skin o? unzreawxd eontrol su^jects 








Suction blister tor 729 x Q-OOI 
(pure epidermis) (t4 66) i 
n=4 

Keratotome specimens — Q37 « O'OOI 
(epidermis plus 26^, +22 -— 


superficial dermis: 
H5 
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a Ta RA 3 
—— 32 
= cont. E 
Be i oi 
= RA : 
| rcc K b 
0-00 0-05 O40 O45 0-20 
Tote (ng/mg protein) ÍL-18 (ng /mg protein) 


FIGURE 2. Enzymoimmunoassay values (ng/mg protein) for (a) IL.- 12 and (b) f: effect of topical retinoic 
acid (RA) treatment. Open RA, RA treated skin without occlusion (2 = 4); Open cont., vehicle treated 
control skin without occlusion (» = 4); Occl. RA, occluded RA treated skin (n= 9); Occi. cont., occluded 
vehicle treated control skin (1 = 9); Untreated, untreated normal human skin without occlusion (n = 5). 


Ocel. ster. ET 





Ó 5 io i8 20 25 30 0-00 Q-Ol O02 003 O04 0-05 
- ia (ng/mg/protein) IL-1B (ng/mag/protein) 


FIGURE 3. Enzymoimmunoassay values (ng/mg protein) for (a) IL-1x and (b) fi: effect of topical 
difluorocortolone treatment. Occl. ster., occluded steroid treated skin (»-6); Occl. cont., occluded 
vehicle treated skin (n = 6); Untreated, untreated normal human skin without occlusion (n= 5). 


DISCUSSION 


The results of this study show that topical application of retinoic acid (RA) did not modify the 
amount of immunoreactive IL-1« and/or IL -1// proteins in human epidermis. This was not due 
to a lack of biological activity by RA following 4 days of topical application, because it has been 
. previously shown under the same experimental conditions that there is already a significant rise 
of the level of cellular RA binding protein after 24 h.? The biological activity after 4 days of 
topical RA has also been shown (J.J. Voorhees, personal communication). Also, 77 vitro exposure 
of A431 keratinocytes to 10^ !? M RA produces a decrease in both IL-1 mRNAs and proteins 
within 2 h. 

IL-1«and f occur in two forms. The 17 kDa protein represents the mature, biologically active 
species that are secreted outside the cell after the enzymatic cleavage of a 36-31 kDa cytosolic 
precursor.!? Identification of the 17 and 36-31 kDa forms by immunoblot analysis of epidermal 
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extracts that are rich in both IL-: bicactivity end ElA-immunoreactive IL-1, has been 
difficult. ^! However, higher molecular weight immunoreactive proteins of 55-52 and 45 kDa 
were consistently found.’ Whether this results from the techniques used is currently under 
investigation. The present study showed tat the topical application of both RA and steroid did 
not significantly alter the immunoblot pattern and the 36 and 17 kDa forms. There were some 
modifications of the higher molecular weight fogns of IL-1 following treatment with RA and 
topical steroid. 

The lack of quantitative modulation of IL-1 7" vivo following the topical application of RA in 
humans contrasts with what was oreviously fours im hairless rats given acitretin (RO 101670) 
intraperitoneally.* The biologically active IL.-1 pool was increased after 3-5 days of treatment 
by 6555. 

There are several possible expianetions for the lack of modulation of IL-12 and IL-1rf by 
topical RA. IL-1% appears to be the principcl forman the epidermis, end significant amounts can 
be extracted from the normal unstimulated skin :n the absence of any inflammation.*:!! The 
reason for these high amounts is as vet unknewn.?^ We have localized IL-1 immunoreactivity to 
the granular layer of the epidermis using immmumoelectron microscopy.’ Although the 
contribution of this localization te the extractable IL-1 is unknown, we suggest that the IL-1 
epidermal immunoreactive poo! represents a storage form linked to the end stage of 
differentiation of the keratinocyte. Thus, any pulsed increase in the production of IL-1 would 
be barely detectable. This hypothesis is supported by the lack of effect of a potent topical steroid 
that should have decreased IL- epidermal levels if this was amenable to modulation. 
Corticosteroids have been shown te inhibit IL-: production at the level of mRNA translation! 
and transcription.!? Further studies of modulation of IL-1 by topical retinoids should therefore 
include techniques that allow the identification of new y synthesized [L-1 rather than the total 
amount that can be extracted. 

IL-1/ was significantly elevated :n the specimens occluded in vive as compared with those 
without occlusion. This effect migh: be due tc an increased recovery of sweat in the specimens 
under occlusion. We have shown that sweat contains both IL-re and [ (approx. 32:4 ng IL-12/ 
mg protein and 5-6 ng IL.-1///mg protein as determined by ELA in the sweat from palms and 
soles).*! * The low constitutive level of IL-:£ in the epidermis explairs why the sweat-derived 
IL-1/ might be a significant factor in tae ELA values, whereas this is not so for IL-1. 








ACKNOW.LEDGNAENTS 





This study was supported by a grant trom the Fonds National Suisse pcur la RechercheScienti- 
fique (3200.9375.87). We thank Dr j.Grassi and Dr |, M. Dayer who provided us with material 
for the enzymoimmunoassay. We alsethank M Pisteur for technical assistance and M.Bonna for 
secretarial help. 


REFERENCES 


1 Kligman AM, Fulton JE, Plewig G, Topical vEamin A in acné vulgaris. Aree Dermatol 1969; 99: 469-76. 

2 Kligman AM. Guidelines for the use of topical tretinoin (Retin-A) Tor photosged skin. ¥ Am Acad Dermatol 1989; 
21: 650-4. 

3 Kupper TS. Mechanisms of cutaneous mAammaties. Interactions between epicermal cytokines, adhesion 
molecules, and leucocytes. Arch Dermatol 1889, 125: 1206-12. 

4 Schmitt A, Hauser C, Didierjean L et al. Sv ssemic administration of etretin increases epidermal interleukin 1 in the 
rat. Br J Dermatol 1987; 116: 615-22. 


5 


6 


13 


14 


Topical RA and IL-1a and f in normal epidermis 289 


Hauser C, Saurat JH, Schmitt A er al. Interleukin 1 is present in normal human epidermis. 7 Immunol 1986; 136: 
3317-23. 

Hirschel-Scholtz S, Siegenthaler G, Saurat J-H. Ligand-specific and non-specific in vivo modulation of human 
epidermal cellular retinoic acid binding protein (CRABP). Eur J Clin Invest 1989, 19: 220-7. 

Didierjean L, Salomon D, Merot Y ez al. Localization and characterization of the interleukin 1 immunoreactive pool 
(IL-1 alpha and beta forms) in normal human epidermis. 7 Invest Dermatol 1989; 92: 809-16. 

Grassi J, Frobert Y, Pradelles P ez al. Production of monoclonal antibodies against interleukin-1x and f. 
Development of two enzyme immunometric assays (EIA) using acetylcholinesterase and their applications to 
biological media. 7 Immunol Methods 1989; 123: 193-210. 

Auron PE, Webb AC, Rosenwasser LJ et al. Nucleotide sequence of human monocyte interleukin 1 precursor 
CDNA. Proc Natl Acad Sci USA 1984; 81: 7907-11. 

Auron PE, Warner SJC, Webb AC ez al. Studies on the molecular nature of human interleukin 1. 7 Immunol 1987; 
138: 1447-56. 

Gruaz D, Didierjean L, Grassi J et al. Interleukin 1 alpha and beta in psoriatic skin: enzymoimmunoassay, 
immunoblot studies and effect of systemic retinoids. Dermatologica 1989; 179: 202-6. 

Kern JA, Lamb RJ, Reed JC et al. Dexamethasone inhibition of interleukin 1 beta production by human monocytes. 
Posttranscriptional mechanisms. 7 Clin Invest 1988; 81: 237-244. 

Lee SW, Tsou AP, Chan H et al. Glucocorticoids selectively inhibit the transcription of the interleukin 1f gene and 
decrease the stability of interleukin 1f mRNA. Proc Natl Acad Sci USA 1988; 85: 1204-8. 

Didierjean L, Gruaz D, Dayer JM, Saurat JH. Human eccrine sweat contains high amounts of interleukin rx and fi. 
F Invest Dermatol 1989; 92: 420. 


British Journal of Dermatology (1990) 123, 291-295. 


DNA content and K,8.12 binding of the psoriatic 
lesion during treatment with the vitamin D, 
analogue M C903 and betamethasone 


S.DE MARE, E.G.J.M.DE JONG AND P.C.M.VAN DE KERKHOF 


Department of Dermatology, University Hospital of Nijmegen, Javastraat 104, 6524 MT Nijmegen, The Netherlands 


Accepted for publication 23 March 1990 


SUMMARY 


Twenty patients with psoriasis were treated with the vitamin D, analogue MC9o3 and 
betamethasone ointment in a double-blind trial with a left-right comparison. In addition to the 
clinical severity scores, K,8.12 binding which detects keratin 16 expression and the DNA 
synthesis were quantified using flow cytometry. Both markers decreased significantly with 
treatment, but remained above the normal range even in those who had total clearance of the 
lesions. Treatment with MC9o3 with regard to K,8.12 binding was significantly better than 
with betamethasone. 


Psoriasis is a very common skin disorder that is characterized by increased epidermal cell 
proliferation. It is well established that vitamin D, (12,25 dihydroxyvitamin D) inhibits 
epidermal cell proliferation in culture.! Vitamin D, is also claimed to be effective in the 
treatment of psoriasis.^? A new vitamin D, analogue, MC903, has been found to be as potent as 
14,25-(OH),-D, in inhibiting epidermal proliferation. It is, however, 100 times less active than 
1%,25-(OH),-D, as regards its effect on calcium metabolism.* Therefore, it can be applied in 
higher concentrations than 14,25-(OH),-D,. It has also been shown in a double-blind study 
that MC9o3 in concentrations of ro ug/g or greater is effective in the treatment of psoriasis,’ 

The aim of this study was to assess how effective MC9o3 was in the treatment of psoriasis as 
compared with betamethasone, by measuring binding of K,8.12 and DNA content using flow 
cytometry.9-? 


METHODS 


Patients 

Twenty patients (10 males and 10 females, age range 20-79 years) with chronic stable plaque 
psoriasis participated in this study after giving informed consent. The percentage body surface 
area involved with psoriasis ranged in these patients from 5-304. In the 8 weeks before starting 
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the trial none of the patients had systemic treatment for their psoriasis or ultraviolet light 
therapy. For at least 2 weeks before treatment no tcpical antipsoriatic therapy was used. Patients 
on systemic drugs and with rena! disease, hepatic impairmert or those with abnormal calcium 
metabolism were excluded from the study. 





ʻo betamethasone 
ointment. Both ointments were applied twice Caily but not to the face, scalp and genital region. 
The study was a double-blind one. 

During treatment the patients were assessed clinically and 5lood investigations were carried 
out at regular intervals. The efficacy of the treatments was assessed using the Psoriasis Area 
Severity Index (PASI) and clearance was assessed as complete resolution of the lesions apart 
from a residual discoloration. 





Skin samples 

Before treatment razor-blade biopsies (0:5 mm taickand 4 mm in diameter) were taken from two 
symmetrical lesions. After 6 weeks of treatment two further biopsies were taken from the same 
areas. Epidermal suspensions were prepared usmg trypsin as previously described? and these 
were fixed in 70°, ethanol and stored at — 20°C until used. 





Analytical procedures 
An aliquot of 500 ul of the cell suspension was rehydrated in phosphate-buffered saline (PBS) 
with 1%, normal goat serum (NGS: Sera-lab, Sussex, U.K.) and labelled using an indirect- 
immunofluorescence technique.9? The cells were incubated witha monoclonal antibody K,8.12 
(Sigma, St Louis, MO, U.S.A.) and diluted 1 30 in PBS;/NGS. A second antibody, an FITC- 
conjugated goat anti-mouse IgG was ased, which was diluted 1:25 in PBS/NGS. The sediment 
was resuspended in 200 ul PBS/NGS5 with 8 mg propidium iodide (Calbiochem, San Diego, 
CA, U.S.A.) and 50 ul 1°% ribonuclease A (Sigma, St Louis, MO, U.S.A.) to measure the 
relative DNA content per cell!? simultaneously with che green fluorescence of the K,8.12 
positive cells. 

Five thousand cells from each sampie were analysec using an Ortho 50H flow cytometer with 
a 5 W argon laser tuned at 488 nm as previously descr bed.® The data were stored and analysed 
with a PDP 11/34 computer.9'?:!? 





Statistical analysis 
A Wilcoxon rank test for paired data was used for the cem parison ef the results from the MC9o3 
and betamethasone treated sites. P values less than O'25 were considered to be significant. 


RESULTS 


Both MC903 and betamethasone ointments resulted in clearance of the lesions in eight of the 20 
patients. A mild improvement was seer: in five patients and a moderate one in seven. As with the 
clinical response, K,8.12 binding and DNA content were reduced significantly (P «o-or) as a 
result of both treatments (Figs raand b: The values in these three groups as determined by their 
clinical response to MC9o3 or betamethasone are shown in Table 1.57 

Comparing the MC9o3-treated with the betamethasone-treated sites a lower final average K, 
8.12 binding value was found for AíC9c3, although the difference was not Statistically 
significant. However, a statistically significant difference was found in faveur of MC9o3 during 
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FIGURE 1. Markers for epidermal growth before treatment & and after treatment © (means + SEM). 
(a) Percentage of K,8.12 positive cells; (b) percentage of cells in SG; M-phases. 


TABLE 1. Mean ( € SEM) values of parameters for epidermal 

growth in biopsies after treatment with MC9o3 or betametha- 

sone. Patients are subdivided according to their clinical res- 

ponse. Values for normal skin and psoriatic uninvolved skin are 
included as a reference 
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treatment (P « 0:05). The reduction in DNA content showed no significant difference between 
the two treatments. Following therapy, :he patients that had clearing of the lesions had a 
significantly lower K,8.12 binding (P < 0:03) and DNA coatent(P « 0:0 S) compared to the other 
patients. However, these parameters were still above the normal range. 


DISCUSSION 


entent showed a positive correlation with 

the reduction of the PASI scores /P < voot and P :0723, sespectively). However, the values of 

these cell kinetic parameters were still above the norma: range even in patients who showed total 

clearance. These findings have also beer observed 3licwing treatment over 6 weeks with 
dithranol.'? 

It is possible that the level of binding of K.8.12 aad D 


p 











A content became normal when 
treatment was discontinued. However, toth topical steroids and MCgo3 have a direct 
antiproliferative effect as has been shown in vitro. * 45 An alternative explanation using 
cellular kinetics is that treatment was incomplete. It i possible that MC9o3 and betamethasone 
only apparently normalized the epidermis, eaving the basic defect of psoriasis unchanged. In 
the post-treatment follow-up to tie trial, half the paters showed a reappearance of new lesions 
within 4 weeks. Whether further treatment after apparent canical clearance might be associated 
with a longer remission period :s uncertain. Continuation of treatment with PUVA or with UVB 
following clinical resolution has resulted ia the prolongation of the remission period.!9-15 
Further studies are indicated to determine whether maintenance treatment with MC9os will 
result in complete normalization of the cellular kinetic Parameters of the epidermis and longer 
periods of remission of psoriasis. 











REFERENCES 





1 Smith EL, Walworth NC, Holick MF. Effect of 12,24 -dihvcroxz vttamin D, on the morphological and biochemical 
differentiation of cultured human keratinocytes grown in serum-~rexconditions. 7 Invest Dermatol 1986; 86: 709-14. 
2 Kato T, Rokugo M, Terui T, Tagarni H. Successful trestment o? peeriasis with topical application of active vitamin 
D, analogue, 12,24-dihydroxycholecalc:fercl. Br J Dermatei 1986; 115: 231-3. 
3 Morimoto S, Yoshikawa K, Kozuka T et al. An open study o: vzamin D, treatment in psoriasis vulgaris. Br 7 
Dermatol 1986; x13: 421-9. 
4 Binderup L, Bramm E. Effects of anove! vitamin D analogue M(C9c3 on ceil proliferation and differentiation in vitro 
and calcium metabolism in vivo. Biochera Pharmacol 1088; 37: £$9-95. 
5 Kragballe K, Beck HI, Søgaard H. Imprcvement of psorxasisby a tomcal vitamin D, analogue (MC903) in a double- 
blind study. Br 7 Dermatol 1988; 119: 223-30. 
6 Van Erp PEJ, Rijzewijk JJ, Boezeman JE iA et ai. Flow-cytometricanslysis of epidermal subpopulations from normal 
and psoriatic skin using monoclonal antíood:es against intermediat filaments. Am J Pathol 1989; 135: 865-70. 
7 De Mare S, van Erp PEJ, van de KerkhofPCM. Epicermal hxpespr»'iferaton assessed by the monoclonal antibody 
K,8.12 on frozen sections. F Invest Dermatol 1989; 92: 130- :. 
8 Bauer FW, Crombag NHCMN, de Grood RM z: ai. Quarrifization of deviations of the epidermal DNA 
distributions in psoriasis and the effect e therapy. Fiow Cyromer ry 1980; IV: 377-381. 
9 De Mare S, van Erp PEJ, Ramaekers FCS er af. Flow cytometric cuantification of human epiderma! cells expressing 
keratin 13/16 in vivo after standardized tzauma. Arch Dermato! Pes: 990; 282: 126-30. 
10 Bauer FW, Boezeman JB. Flow cytometric methods ir. human skin eith sespect to cell cycle kinetics. In: Psoriasis: 
Cell Proliferation (Wright NA, Camplejcan RS, eds). Edinburgh: Churéh:ll Livingstone, 1983; 104-16. 
11 Bauer FW, Crombag NHCMN, Boezeran JEM, de Grood RM. Jiowcrtometry as a tool for the study of cell 
kinetics in skin 2. Cell kinetic data in pseriasis. Br Y Dermatei 198r; 104: 271-6. 








Topical MC903 treatment of psoriasis 295 


12 Czarnetzki BM. Vitamin D, in dermatology: A critical appraisal. Dermatalogica 1989; 178: 184-8. 

13 De Mare S, Calis N, den Hartog G et al. The relevance of salicylic acid in the treatment of plaque psoriasis with 
dithranol creams. Skin Pharmacol 1989; 4: 259-64. 

r4 Ponec M, de Kloet ER, Kempenaar JA. Corticosteroids and human skin fibroblasts: Intracellular specific binding in 
relation to growth inhibition. J Invest Dermatol 1980; 75: 293-6. 

15 Ponec M. Effects on glucocorticoids on cultured skin fibroblasts and keratinocytes. Int J Dermatol 1984; 23: 11-24. 

16 Stern RS, Armstrong RB, Anderson THF et al. Effect of continued ultraviolet B phototherapy on the duration of 
remission of psoriasis: a randomized study. 7 Am Acad Dermatol 1986; 15: 546-32. 

17 Kerkhof PCM van de, Mali JWH. Low-dose PUVA maintenance in psoriasis following Ingram therapy. Br F 
Dermatol 1981; 104: 681~4. 

18 Wolff K, Gschnait F, Hönigsmann H et al. Phototesting and dosimetry for photochemotherapy. Br J Dermatol 1977; 
96: 1-10. 


British Journal of Dermatology (1990) 123, 297-304. 


Skin exudate levels of interleukin 6, interleukin 1 
and other cytokines in mycosis fungoides 


FRANCES LAWLOR, N.P.SMITH,* R.D.R.CAMP, K.B.BACON, 
ANNE KOBZA BLACK, M.W.GREAVES AND A.J.H.GEARINGT 


Institute of Dermatology, $t Thomas’s Hospital, London; *Skin Tumour Unit, St John’s Hospital for Diseases 
of the Skin, London, and +National Institute for Biological Standards and Control, South Mimms, 
Hertfordshire, U.K. 


Accepted for publication 11 April 1990 


SUMMARY 


The role of locally released cytokines in inducing lymphocyte activation and infiltration in the 
skin lesions of mycosis fungoides has been investigated. The levels of selected cytokines were 
measured in chamber fluid samples from lesional and control skin. Biologically active 
interleukin 6 was significantly elevated in lesional samples and a recombinant form of this 
cytokine was shown to induce lymphocyte migration in an in vitro assay. Biologically active 
interleukin 1 was detected in all control chamber fluid samples. Significantly reduced levels of 
this cytokine were present in lesional samples, which may be the result of the release of 
preformed material. Interleukin 2 and tumour necrosis factor activity, and y interferon and 
granulocyte macrophage colony-stimulating factor immunoreactivity, were not detectable in 
any of the samples. Interleukins 1 and 6 may play a role in the pathogenesis of the lesional 
lymphocyte infiltrates in mycosis fungoides. 


Mycosis fungoides (MF) is a T-cell lymphoma in which the abnormal T cells are localized in the 
early stages to the skin.’ In fully developed lesions, histology shows a dense lymphocytic 
infiltrate in the papillary dermis which extends into the epidermis. Groups of lymphocytes may 
invade the epidermis to form Pautrier microabscesses. In earlier lesions the type of cellular 
infiltrate in the upper dermis is more heterogeneous, and reactive lymphocytes, monocytes, 
histiocytes and eosinophils may be present. The local generation of factors which affect the 
migration and activation of lymphocytes and other cells may therefore play a critical role in the 
evolution of MF lesions. 

The cytokine interleukin 1 (IL-1) has been recovered in biologically active amounts from 
epidermal samples obtained from normal human skin.^? This evidence together with the 
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evidence that IL-1 mRNA is present in cultured normal kuman keratinocytes” suggests that 
normal human epidermis is intrinsically capable of synthesis of IL-1 in vivo. However, it 
appears not normally to be available to target cells, pessibly because of intracellular retention’ or 





membrane association." Probably for these reasoms its potent biological properties, which 


include the ability to stimulate lymphocyte migrazios, "^! ! ar» not readily evident in normal skin. 
Reports of IL-1 levels in cutaneeus MF are conflicting, ore suggesting increased levels of IL.-1 
in MF lesions as determined by immunoh.stechemistry of skin biopsies, ^ the other indicating 





v 


similar levels in chamber fluid samples frem lesional and control skin as determined by a low- 





specificity murine-thymocyte co-stimulater assav.!^ Fo c.acify this issue we have investigated 
the levels of biological activity of IL-1 in samples from lesicnal and from clinically uninvolved 
skin of patients with MF, using a more specific Moassay. The levels of other cytokines which 
may be relevant to lymphoproliferative anc inflamreatory disorders of the skin have also been 
determined. Interleukin 6 (IL-6) which is produced bv epicermal cells in vitro! ^!5 and which 
shares some biological properties with 15-15 has been measured and its chemoattractant 
properties in a lymphocyte-migration assay have been determined. The other cytokines assayed 
are the T-cell mitogen interleukin 2 (IL-2), which is produced by lymphocytes following 
stimulation by IL-1 and which stimulates ‘ymphocyze migration i» vitro;!7!® tumour necrosis 
factor (TNF) which shares some biological properties with IL-:;'^granulocyte-macrophage 
colony-stimulating factor (GM-CSF) whica is preduced by epidermal cells in vitro?? and which 
may induce T-cell proliferation; ' and y interferon /;-YFN) which enhances T-cell-keratino- 
cyte interactions in vitro. ?? 














METHODS 


Patients 
The diagnosis of MF was made on clin cal grousds and confirmed by histopathological 
examination of a skin biopsy. The patients had plaque-type disease, stage IA, when graded 
according to the North American co-operztive groub.! Seven white Caucasian patients (five 
male) aged between 39 and 84 years, tock part in the study after institutional Ethics Committee 
approval and informed consent had been ottained. The duration of MF was between 0:2 5 and 
30 years (mean I9:5 years). At the time of the stadw feur patients were applying bland 
emollients, one had applied 0:25?, betarmethasene valerate ointment until 2 days before 
sampling, and two had received maintenance photochemctherapy using 8-methoxypsoralen 
and UVA up to either t or 6 weeks beforehand. 








Sampling methods 

Exudate from lesional and clinically normal skin was cellected using a previously described skin 
chamber technique.** The lesions selected were on the buttocks, lower back, thighs or 
abdomen. Clinically normal skin was sampled at the symmetrical siteon the opposite half of the 
body in all cases except one, when skin adjacent to the lesion was sampled. Briefly, skin was 
abraded gently with a scalpel blade over areas 2 cre in diameter until a glistening surface 
appeared. Sterile acrylic cylinders were fixed te the abraded sites with cyanoacrylate adhesive 
and filled with 1 ml sterile phosphate-buffered saline (PBS). This was removed after 2 min and 
discarded, so as to reduce any effects of abrasion on cytokine levels. A further 1 ml PBS was 
added, collected after 60 min, mixed with 10 U of preservctive-free heparin and stored at 
— 20^ C. 
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Cytokine assays 

Interleukin 1 was measured in a specific, two-stage bioassay (detection limit approximately 200 
fg/ml) incorporating the murine thymoma line EL-4 NOB-1 and CTLL cells, as previously 
described.?* The assay does not detect lipopolysaccharide, a-, f- and y-IFN, IL-2, GM-CSF, 
G-CSF, M-CSF, transforming growth factor f! or interleukins 3, 4, 5, 6 and 8 in concentrations 
up to 1 g/ml. TNF « and ff induce suboptimal responses in concentrations above 10 ng/ml?* 
(A.].H.Gearing, unpublished observations). IL-2 activity was measured by the proliferative 
response of the IL-2-dependent cell line CTLL, in an assay capable of detecting approximately 
500 pg IL-2/ml.?* IL-6 levels were determined by using the B9 cell-proliferation assay?? and 
TNF by a cytotoxicity assay incorporating actinomycin D-treated L929 cells*® (detection limits 
approximately 500 fg/ml and 20 pg/ml, respectively). GM-CSF levels were measured by two- 
site Insight GM ELISA (Medical Resources Limited, Surry Hills, New South Wales, 
Australia; detection limit approximately 10 pg/ml) and y-IFN by two-site immunoradiometric 
assay (Centocor, Malvern, PA, U.S.A.; detection limit approximately 20 pg/ml). 


Lymphocyte migration assay 

Lymphocyte migration in response to IL-6 was assessed using mixed peripheral blood 
lymphocytes containing < 1°, monocytes in a 48-well microchemotaxis chamber as previously 
described.?" The lymphocytes were obtained from normal subjects. In brief, 25 ul of 
chemoattractant in the lower wells of the chemotaxis chamber was separated from 50 ul of cell 
suspension (2 x 10° cell/ml) in the top wells by an 8 um pore-size polyvinylpyrrolidone-free 
polycarbonate filter. Following incubation for 1 h at 37°C the filter was removed. Cells on the 
top side were wiped clean and cells on the undersurface fixed and stained for quantitation by 
image analysis. The results were expressed as a migration index (area of lower surface of filter 
occupied by stimulated cells (mm?) divided by the area (mm^) of lower surface of filter occupied 
by unstimulated cells). 

The lymphocyte subsets migrating in response to IL-6 (10^ ? M) were compared with those 
migrating in the presence of medium alone, by immunocytochemical analysis of cells adherent 
to the lower surface of polycarbonate filters following a standard assay with mixed peripheral 
blood lymphocytes. Following incubation, the filters were removed, attached to glass slides, air- 
dried for 3 h, then fixed in acetone/methanol (1: 1 by vol) for 9o s. Following a 10-min wash in 
Tris-buffered saline (TBS, 0:05 M, pH 7:6), rabbit serum (1/20 dilution in TBS, Dako, High 
Wycombe, U.K.) was applied to the filters for 20 min. The appropriate primary antibody, 
optimally diluted, was then applied and the slide left in a moist chamber at 4 C for 18-20 h. The 
slide was then washed with TBS and link antibody (rabbit anti-mouse immunoglobulin, code 
Z259, Dako), and diluted 1/25 in the above rabbit serum preparation, added for 30 min. 
Following a TBS wash, soluble complexes of alkaline phosphatase/monoclonal mouse anti- 
alkaline phosphatase (APAAP; Dako) were added in accordance with the manufacturer's 
instructions and as previously reported.?? After 30 min, the slide was washed in TBS and the 
link antibody and APAAP steps repeated. Following reaction with naphthol AS-MX phosphate 
and Fast Red for 60 min,?? slides were washed and counterstained with haematoxylin. The 
number of positively staining cells per five power fields was determined. Cytospin preparations 
of the mixed lymphocyte suspensions used in the migration assay were also stained and counted 
in the same way. 

The primary antibodies used were Dako T4 (1/200 dilution), Dako T8 (1/800 dilution) 
(Dako, High Wycombe, U.K.), Royal Free Pan T (undiluted) and Royal Free Pan B (undiluted) 
(Academic Department of Immunology, Royal Free Hospital, London). 
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Assay standards 

Non-glycosylated recombinant reference reagents from the National Institute for Biological 
Standards and Control, Hertfordshire, U.K. were used as standards in the described assays. 
They included IL-1 « (1 U= 16 pg), TNF x (1 U «25 pg), IL-6 (1 U x200 pg) GM-CSF (l 
Ux 10 pg), IL-2 (1 U x 7 ng) and ;-IEN (1U = 30 pg. The bielogical assavs were calibrated with 
a range of concentrations of standard reagents ard chamber fluid samples assayed in duplicate 
after doubling dilutions from 4- to 1024-fold. E'ilations of chamber fluid causing responses 
similar to those in the middie of the standard corncentration-response curves were used for 
quantification. ELISA assays were carried oet in accordance with the manufacturers’ 
instructions. 











RESULTS 


IL-6 activity was detectable in all chamber fuid samples from MF lesions (Table 1), the mean 
concentration (353 +137 pg/ml) being significantly higher than in samples from clinically 
normal skin (22 + 9 pg/ml; mean + SE, n «7; P «o:cs, Wilcoxon signed-rank test). 

IL-1 activity was found in chamber fluid samp es from both clinically normal and lesional 
skin (Table 1). The mean concentration in lesional samples (208 + 78 pg/ml) was significantly 
lower than in samples from normal skin (627 + 237 pg ml; mean + SE, n = 7; P=0-05, Wilcoxon 

M-CSF and y-IFN immunoreacti- 
‘errr lesional or control skin. 
z by recombinant IL-6 is shown in Figure 1. 















vity, were below the limit of detection whether f 
The stimulation of zn vitro lymphocyte m:grati 


concentration tested. The subpopulations of cells couated on filters after migration in response 
to IL-6 (10^? M) and medium alone ere shown in Table 2. 


TABLE I, Inter:eukin 6 and intereukis : (pg/ml: i: chamber fluid 
exudate in involved (1) end clinica.]y us nvolved (CUT) skin of seven 
patients with mvcosi-fuzgoides 








Interieukin 6 Interleukin 1 

Patient no. CUI I GUT I 

1 t3 2 240 240 
2* «ct IO? 1280 800 
3i < rf 210 236 I2 
4 «TIT p 1952 160 
5 39 390 256 112 

6 65 32€ 22 9 
7 3 31C 400 120 
Mean + SE 22 *9 353 t 137 627 X239 208 + 78 











* PUVA was stopped 1 week pror to sampfing. 
T In calculating mean + SE, values < 1 taken as 1. 
¢ Topical corticostercids were stopped 2 days prior to sampling. 
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FIGURE 1. Dilution-related lymphocyte migration in response to recombinant interleukin 6. Each point 
on the graph represents mean + SE of the migration index for three independent duplicate experiments. 
Error bars that are not shown were smaller than diameter of the symbols. 


TABLE 2. Number of positively stained cells on the undersurface of filters in response to 
IL-6 (10^ ? M) and medium alone, and subpopulations of cells in cytospin preparations of 
mixed lymphocyte suspensions used in the migration assay 





Cytospin 
Antibody Cell specificity IL-6 (107? M)*  Medium* preparations} 
Pan T T cell 261 + 32 I02 t4 91: t2 
Pan B B cell 13 t2 13t4 7t4 
Dako-T4 T helper/inducer 135 t: 17 6844 73 56 
Dako-T8 T suppressor/cytotoxic 117 t 14 30 t4 35t2 


a a a ec 
* Number of positively stained cells per five high power fields (mean + SE, n= 3). 
+ Number of positively stained cells, expressed as a percentage of total cells (mean + SE, 
n= 3). 


DISCUSSION 


Interleukin 6 (IL-6) is produced by epidermal cells,!* 13 fibroblasts?’ and endothelial cells?? in 
vitro. It has also been reported to be detectable in elevated levels in psoriatic lesions by use of 
immunohistochemical methods,?! although analysis of lesional psoriatic stratum corneum 
samples failed to demonstrate bioassayable amounts.** To our knowledge increased IL-6 
biological activity in the cutaneous lesions of MF has not been reported before. However, in view 
of the ready in vitro production of IL-6 by keratinocytes, fibroblasts and endothelial cells, it seems 
unlikely that its in vivo production will be specific to any one skin disease. IL-6 is capable both of 
activating T cells!® and of inducing human lymphocyte migration (both CD4* and CD8 * cells), 
as demonstrated here. The levels of IL-6 which were measured in lesional skin chamber fluid 
would be weakly chemoattractant to lymphocytes in vitro (Fig. 1). However, preliminary findings 
(K.B.Bacon, unpublished observations) indicate that there is approximately 100-fold dilution of 
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exudate by PBS in the skin cham er sampling methed. Accordingly, in vivo levels in the skin are 
considerably higher than those recovered in skir-chamber fluid and may influence lymphocyte 
migration in the concentrations which are present. IL-6 should therefore be considered as a 
mediator of potential importance in the induction of lymphecyte infiltrates in MF and possibly 
other skin diseases. Immunocytcchemicz! analysis has shown that it may influence the migration 
of both T-helper and T-suppressor cells. However IL-6 did not infiuence neutrophil migration 
in an agarose microdroplet assay (N.F.Fincham, personal communication). 

The presence of IL-1 activity in chamber fluid samples from the clinically normal skin of 
patients with MF is in keeping with previous reports of biologically active amounts of IL-1 in 
normal epidermal extracts." The lower levels of IL-1 activity found in samples from MF 
lesions suggest either that IL-1 production in the lesions is decreased or that the disease process 
leads to utilization, inhibition or release of preformed IL.- 1 and consequent decreased detectable 
levels. That IL-1 is readily released from the clinically normal skin of MF patients has been 
shown by the skin chamber samp! ing method used in the present experiments. Similar findings 
have been reported in psoriasis, where lesional epidermal samples contain lower levels of IL-1 
than those from normal skin.? ?^-* 

Tron et al.'* used an anti-kuman IL.-:£ moncclonal antibody to perform direct immuno- 
fluorescence studies on frozen sections of biopsies from normal skin and MF lesions. 
Biopsies from MF lesions showed strong intercellular imrsunoreactivity in the epidermis, 
whereas normal tissue did not show intercellular labelling. This contrasts with our results and 
can be explained by the more recent evidence which indicates that IL-1-a-like material is the 
major biologically active IL-1 component in human epidermis.*?^ An immunoreactive but 
biologically inactive IL-1-f-like substance has been seccvere: both from psoriatic lesions and 
normal skin.??:?? The presence of this substance may explain the positive immunofluorescence 
found in Tron’s study. ? Dowd er al.) ? reported the presence of similar amounts of IL-1-like 
activity in chamber fluid samples from the invoived and uninvolved skin of three MF patents 
using a non-specific mouse thymocyte co-stimulator assay. This assay is unable to discriminate 
between IL-1, IL-2, IL-6 and other cytokines amd these results may have been due to the 
combination of increased IL-6 with decreased IL.-1 in MF lesions compared to clinically normal 
skin. 

The cause and relevance of the reduced levels of IL-1 bielogical activity in lesional MF 
samples are currently uncertain. Hewever, if the reduced levels reflect the release of preformed 
material, both this and the finding of increased IL-6 activity raise the possibility that these 
cytokines play a role in the pathogenesis of lesional lymphocyte infiltrates in MF. Within the 
detection limits of the assays used, we have been unable to uncower evidence of involvement of 
IL-2, TNF, GM-CSF or y-IFN in the pathogenesis cf MF. 
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SUMMARY 


We have studied 23 patients receiving penicillamine for the treatment of rheumatoid arthritis to 
determine the prevalence of penicillamine-induced elastosis. One female patient had pseudo- 
xanthoma elasticum-like skin changes and bramble-bush elastosis without calcification in the 
involved skin. Penicillamine elastosis was present in the joint capsule in 62°, of eight patients or 
64°, of 11 joints examined and was detected in joint capsules after as little as 1 year of treatment. 


D-penicillamine induces a unique change in elastic tissue characterized histologically by small 
protrusions perpendicular to the long axis of elastic fibres giving them the so-called 'bramble- 
bush’ or lumpy-bumpy' appearance. 7 ‘High-dose’ penicillamine therapy (2-3 g daily), as used 
for the treatment of Wilson's disease and cystinuria, may cause this type of elastic-fibre damage. 
If the dermal elastic tissue is affected, this may be associated with a variety of cutaneous 
problems. Skin fragility, elastosis perforans serpiginosa CEPS), cutis laxa, pseudoxanthoma 
elasticum-like change (pseudo-pseudoxanthoma elasticum) "^? and anetoderma? have been 
described in patients on ‘high dose’ penicillamine therapy. These elastic fibre changes may also 
be detected in clinically normal skin in patients taking penicillamine.’ The amount of 
penicillamine required to produce elastic fibre changes is unknown, but it has been estimated 
that a minimum of r-o g daily for more than $ years is necessary to induce EPS.? D- 
penicillamine is also used for the treatment of rheumatoid arthritis, but generally a ‘low-dose’ 
regimen (0:25-1 g daily) is employed. Penicillamine-induced elastic tissue damage had not been 
reported in these patients until two of our group (SMB and T]R) described a patient with 
rheumatoid arthritis in whom widespread systemic as well as cutaneous elastic fibre damage had 
been induced by low dose (0:75 g daily) penicillamine therapy.* Penicillamine elastosis was 
present in a joint capsule removed after 7 years' therapy and later the patient developed pseudo- 
pseudoxanthoma elasticum with characteristic ‘bramble-bush’ elastic fibre damage in the 
involved skin. ‘Bramble-bush’ elastosis was also detected in the adventitia of the viscera, the 
alveolar septa of the lung and the wall of the aorta and the authors concluded that even low-dose 
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regimens may cause widespread damage to elastic tivsue.® We have studied a further 23 patients 
receiving penicillamine for the treatment of rheumatoid arthritis to determine the prevalence of 
penicillamine-induced elastosis in skin anc, when possib:e. joints. 


METHODS. 


Patients 

The patients were recruited from the Rheumatology Unit, Nuffield Orthopaedic Centre, 
Oxford. Twenty-three Caucasian patients receivizg denicidemine for sero-positive rheumatoid 
arthritis gave informed consent. The stucr had the approval of the Oxford Research Ethics 
Committee. Details of penicillamine therapy were obtained from the flow chart in the medical 
records and the total dose of perscillamine was calculated for each patient. 


Dermatological assessment 
Skin type was assessed, the patients were questioned about skin fragility and examined for 


evidence of penicillamine-associated skin. changes, <. £. milis, papules, bullae, EPS, pseudoxan- 
thoma elasticum. 





Ophthalmological assessment 

Six patients consented to have ophthalmoiogzical assessment. A history of visual symptoms was 
taken and after pupillary dilatatiom, the eve was examined with the indirect ophthalmoscope. 
The retina was examined for the cresence of angioad streaks. 





Histology 

Skin. Seventeen patients gave consent for a 4-mm punck biopsy of skin to be taken from a 
non-sun-exposed site on the inner upper arm and ore patient for a biopsy to be taken from 
fragile, blistering skin on the dorsum of the hznd. A similar biopsy was taken from the neck of a 
patient with clinical evidence cf rseudoxanthoma-like change. The biopsies were processed 
routinely for histological examinaton and stained with orceim for examination of the elastic 
fibres. 


Joint specimens. Tissue was also availab!e from surgiczl procedures on the rheumatoid joints of 
eight patients (11 joints). Fifteen jomt specimens frem patients with rheumatoid arthritis who 
had never received penicillamine were also stucied. The specimens were stained with orcein and 
reviewed independently by two observers (K LD and S WAB), without knowledge of the patient's 
treatment, for evidence of elastic tissue camage. 





RESULTS 


Penicillamine therapy 

The patient details together with duration of treatment and cumulative dose of penicillamine are 
shown in Table 1. Nine of the patients had received peaieillamine for I6 or more years. Twenty- 
two patients had received doses between o 25 and 1 g dady. Ore man with severe long-standing 
disease had received between 1:25 and 2:0 g day for a period cf 5-6 years, but had taken a small 
dose of 0:5 g daily for the 5 years pricr to the study. Tke subgroup of 18 patients who consented 
to skin biopsy were aged from 24 to 72 years (mean 4: t years: end had received penicillamine 
for between 2 and 15 years (mean $8-€ years). 
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TABLE 1. Sex, age, duration and dosage of therapy and skin biopsy results in 
23 patients receiving penicillamine 


KENNEN ERN EE ncc 


Patient Age Duration of penicillamine Cumulative 


M/F (years) treatment (years) dose (g) Skin elastic tissue 
1M 63 10 1259 Not examined 
2M 61 2 425 Arm-—normal 
3 F So II 1820 Arm-—normal 
4 M 54 15 4800 Arm-—normal 
5M So 7 1686 Arm-—normal 
6 M 43 10 2775 Arm-—normal 
7r 72 5 290 Arm--normal 
8 F 32 8 887 Arm—normal 
9M 53 12 2184 Arm—normal 
10 M 41 11 3624 Not examined 
11 M 59 9 1§79 Not examined 
12 F 37 12 2570 Arm-—normal 
3 F 53 9 1319 Arm—normal 
14 F 25 9 1524 Arm-—normal 
I$ M 39 4 ; 278 Arm-—normal 
16 M 68 6 932 Not examined 
17 F $3 IO 774 Arm-—normal 
18 F 32 I1 499 Arm--normal 
19 F 30 8 1691 Arm-—normal 

20M 89 7 1016 Arm-——normal 

21 M 24 6 1103 Hand—normal 

22 M 55 3 364 Not examined 

23 F 4S 9 2624 Arm-—normal 


Neck-—'Bramble- 
bush' elastosis 


DNNN AAA BET HAMA HH Sra aptent otia SaaS HTTP HUN SNe 


Dermatological examination 

One male patient had marked fragility and blistering on the dorsum of the hands. The patient 
was taking naproxen and clinical, histological, immunofluorescence and biochemical findings 
were consistent with a diagnosis of naproxen-induced pseudoporphyria. 

Pseudoxanthoma elasticum-like change with yellowish-white linear plaques in the skin 
creases of the neck (Fig. 1) was detected in a 46-year-old female patient. The skin in the axillae 
and groins was normal. She had received 0:25-0:75 g of penicillamine daily for 9:5 years 
(cumulative dose 2623 g). She was of skin type 1 (always burns but never tans) but gave a history 
of only mild recreational sun exposure. 


Ophthalmological examination 

The six patients were aged 31-64 years (mean 53 years) and they had received penicillamine for 
between I and 16 years (mean 9 years). One patient had pseudoxanthoma elasticum-like change. 
Five of the six patients examined had no visual symptoms. One described microscotomata and 
this was demonstrated bilaterally using an Amsler chart. This patient was found to have macular 
drusen (retinal colloid bodies most commonly associated with macular degeneration) and 
unrelated to penicillamine therapy. The visual acuity was 6/6 or better in all the eyes tested. 
Angioid streaks were not detected. 
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FIGURE 1. Yellowish-white plaques around neck of patient with pscudo-pseudoxanthoma elasticum. 


Histology 

Skin. Seventeen patients gave consent for a 4-mm punch b:cpsy of skin to be taken from a 
non-sun-exposed site on the inner upper arm, and one patient gave consent for a biopsy to be 
taken from the dorsum of the hand. No abnormal elastic tissue was found in these biopsies. A 
similar biopsy was taken from the neck of a patient with clinical evidence of pseudoxanthoma- 
like change. Bramble-bush elastos:s was present in thrs skin (Fig. 2). There was no calcification 
of elastic fibres. 


Joints. Penicillamine-induced elastic fibre damage was present in the tissue of the joint 
capsule in five of the eight patients examined (seven of 11 jwints) Table 2, Fig. 3). Inone patient, 
joint specimens were available before starting penicillam: ne, after 1 year (568 g) of therapy and 
after 11 years (4800 g) of penicillamine therapy. No elastic fibre damage was evident before 
treatment but characteristic 'bramble--ush' elastosis was evident in the joint capsule after 1 year 
of penicillamine and this was more marked after 11 years of therapy. In another patient, 
penicillamine-induced elastosis was present in the capsule of en elbow joint after 2 years 
treatment but was not found in the knee joint 4 vears later, despite continuous therapy. There 
was no 'bramble-bush' elastosis in the 15 joint specimens taken from rheumatoid arthritis 
patients who had never received penic: lamine. 
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FIGURE 2. ‘Bramble-bush’ appearance of dermal elastic fibres adjacent to a sebaceous gland in biopsy from 
pseudo-pseudoxanthomatous skin (orcein). d, dermis; sg, sebaceous gland. 


TABLE 2. Details of joint specimens examined for penicillamine-induced 
elastosis 





Duration of treatment Penicillamine-induced 








Patient Joint (years) elastosis in joint capsule 
4 MCP O Absent 
Elbow I Present 
Shoulder 12 Present 
5 Shoulder 7 Present 
Radial head 9 Present 
10 Hip 5 Absent 
Knee 9 Absent 
12 Excision ulnar 10 Present 
17 Hip 6 Absent 
22 Elbow 1 Present 


Knee 5 Absent 


2 —— al 
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FIGURE 3. Penicillamine-induced elastic ibre damage in jomt capsule tissue ‘orcein). 


DISCUSSION 


The heavy metal chelator, D-pen cillamine. may couse a range of cutaneous problems. 
Autoimmune bullous skin diseases such as pemph gus vulgaris, pemphigus foliaceous, 
pemphigus erythematosus or mucous membrane pemphigoid may be induced by penicillamine 
and in a small number of patients penicillamine has been implicated in the pathogenesis of 
dermatomyositis.” Treatment with penicillamine pairs tae maturation and reduces the 
stability of both collagen and elastin '™'! This may cortribute to the skin thinning, friability 
and frictional blistering which may be seen in patients treated with the drug.’ 

The precise mechanism by which penicillamine induces elastic fibre damage is not known. 
Penicillamine interferes with the formation of stable ercss-links in collagen and elastic fibres, 
both by forming complexes with the cross-linked prec. rsors and by inhibiting lysyl oxidase, the 
enzyme which catalyses cross-link formation.’ ? Lys~] exidase isa copper-dependent enzyme 
but although penicillamine chelates cepper it probabiv Goes not inhibit the enzyme by copper 
depletion.'* Another essential trace metal may »e involved. 

Until recently, it was believed that the lower doses c^ penicillamine used to treat rheumatoid 
arthritis did not induce elastic fibre damage. This study demonstrates that penicillamine- 
induced elastic fibre damage does occur im patients with rheumatoid arthritis receiving ‘low- 
dose’ penicillamine therapy, and that the damage is met restricted to cutaneous elastic tissue. 
Penicillamine elastosis was demonstrated in join: capsules after as little as 1 year of treatment 
and was found in 62°% of eight patients or 64" „ of 11 joints examined. Elastosis in joint tissue 
usually occurs in the absence of cutaneous elastosis. The clinical significance of this damage is 
uncertain, but the changes may be focal and were not detected ir all specimens from affected 
individuals. Similarly, elastic fibre damage in patients with nigh dose penicillamine-induced 
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elastosis is not restricted to the skin but may be associated with more widespread elastic tissue 
damage in blood vessels and other tissues. ’ 

Penicillamine-induced elastic fibre damage was not found in normal skin and none of the 
patients with rheumatoid arthritis had the gross cutaneous signs which are seen in association 
with high-dose penicillamine treatment in patients with Wilson's disease or cystinuria. One 
female patient had subtle pseudoxanthoma elasticum-like changes which were similar to 
although less marked than those in our previous case.? In both these patients the changes were 
detected on the skin of the neck, but there were no abnormalities in other flexures. Calcification 
was not present in the involved skin and Bruch's membrane was normal. Damage to the elastic 
tissue in this membrane, which underlies the retina, causes angioid streaks in hereditary 
pseudoxanthoma elasticum. 

Since our study was completed, EPS has been described in a patient with rheumatoid arthritis 
taking penicillamine.! However, this case had some unusual features. The patient, a 9-year-old 
child with juvenile rheumatoid arthritis, was prescribed penicillamine, 0: 125-0:5 g daily. The 
drug was stopped after 9 months because of a lack of clinical response when she had received a 
total dose of approximately 71 g of D-penicillamine. EPS was diagnosed shortly after treatment 
ceased and the eruption progressed over the following year. Histologically there was 
calcification in the abnormal elastic fibres. Calcification has not previously been described 
penicillamine elastosis, but is present in the abnormal elastic tissue of the hereditary form of 
pseudoxanthoma elasticum. This feature led the authors to suggest that their case may be an 
unusual variant of EPS or an overlap with hereditary pseudoxanthoma elasticum.!? 

We have demonstrated that penicillamine-induced elastic fibre damage may develop in the 
skin of patients with rheumatoid arthritis as well as in the capsular tissue of damaged 
rheumatoid joints. Elastosis was detected after as little as 1 year of relatively low-dose therapy. 
The reasons for individual susceptibility, the factors leading to localization of penicillamine- 
induced elastic fibre damage and the significance of the change in terms of tissue function are 
uncertain. 
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SUMMARY 


Kaposi's sarcoma (KS) is a low grade malignant neoplasm which shows invasive growth and 
often occurs in immunosuppressed patients with the Acquired Immune Deficiency Syndrome 
(AIDS; epidemic KS). It is also found in elderly men where it is usually limited to the skin 
(classic KS). The present study investigated the chemotaxis and invasive migration of epidemic 
KS cells in vitro and compared them to cells grown from classic KS lesions and to fibroblasts. 
Epidemic KS cells demonstrated invasive migration through reconstituted basement mem- 
brane (Matrigel) as well as through interstitial connective tissue (collagen I) in early passages, 
whereas fibroblasts did not invade either barrier. Epidemic KS cells in late passages did not 
show any invasive migration. Following pretreatment with tumour necrosis factor a (TNF-z) 
there was no enhanced migration through the Matrigel and collagen I for epidemic KS cells, 
whereas classic KS cells showed an increased migration through the type I collagen barrier. 


Kaposi's sarcoma (KS) is the most common malignancy in patients with the Acquired Immune 
Deficiency Syndrome (AIDS), while classic Kaposi's sarcoma is most often circumscribed 
and affects the elderly. KS in patients with AIDS is widespread and may involve visceral organs 
as well as the lymph nodes.’ 

Histological studies show that lesions of classic and epidemic (AIDS-associated) KS are 
composed of endothelial and spindle-shaped cells. Inflammatory cells are present in early 
lesions.'~* The spindle cells show a positive staining with several endothelial cell markers 
(Factor VIII and BMA 120) and are often considered to be of endothelial origin. Electron 
microscopic studies have revealed Weibel-Palade bodies indicating the blood vessel origin of 
these cells in KS.* 

Recently we established cell cultures from epidemic and classic KS lesions.*~’ These cells 
formed no colonies in soft agar and revealed no tumourigenicity in nude mice, but could be 
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passaged up to nine times in €-5?; fetal calf serum, whereas cell cultures of human fibroblasts 


positive with the endothelial cetecung agent aceryl-LDL. 

The interaction of tumour cels with the extrace lular matrix is an important step for invasive 
growth and the formation of metastases. It is likely that penetretion of tumour cells into the 
basement membrane represen:s the mos: crucial step fer dissemination of cells and involves 
distinct events such as attachment to the membrane, secretion of proteolytic enzymes and 
migration of the tumour cells.” 

The aim of the present study was to i vestigate further the nature of cultured KS cells by 
evaluating their invasive potential through a reconstituted basement membrane and interstitial 
connective tissue barrier folowing a chemotactic resporse to different chemoattractants. 


METHEOIBS 


Cell culture 

Cell cultures were derived from three male HIV positive patients with epidemic KS and from 
two HIV negative patients with classic KS., Biopsies were explanted or cells were liberated by 
collagenase digestion as previously described.’ Fibroblasts were grown from the uninvolved 
skin of the same patient and were used in the same passage as the KS cells. 








Chemoattractants 

Fibroblast-conditioned medium (CM) wes prepased from confluent monolayers of human 
fibroblasts. The cells were washed twice with phosphate->effered saline (PBS) and incubated 
with serum-free Dulbecco’s medified Eagle’s medium (16 ml/7s cm? flask) for 24 h. The 
medium was collected, centrifuged to rermove cell debris and stored at —20^C.? It was used 
undiluted as a chemoattractant ter KS cells and fibroblasts. 

Fibronectin (FN) purified from human plasma by carematograohy on heparin and gelatin 
sepharose was provided by Dr M. Aumailicy, Max-P'anck-Institut für Biochemie, Martinsried, 
F.R.G. Recombinant platelet-derived growth factor {r-PD8G P) was obtained from Amersham. 
Recombinant human tumour necrosis factcr x (T NE-x) was provided by Dr A. Moller, BASF, 
Ludwigshafen, F.R.G. The specific activity was 3:2 U/mg protein as determined in a 48 h 
cytotoxic test with fibroblast cell strain Loz9. The endotoxin contamination of the preparation 
was < I3 pg/ng protein as detected ina Lir ulus amoebocyte lysate assay. The purity of TNF-« 
was » 99", as examined in a SD* PAGE e ectropheresis. 

Confluent layers of epidemic and classic ES cells were incubated with various concentrations 
of TNF-x (1:10:100 ng/ml) for 24 hin DMEM with ro”, fetal calf serum (FCS). During 
incubation of the cells in the Boyden chamber the (ower anc upper compartment contained the 
same concentration of TNF-x. 























Chemotaxis assay 

Chemotaxis was assayed using the Boyden blind weil chambers with polycarbonate filters (13 
mm diameter, 8 um pore size: Nuclepore Corp., Pleasanton, CA, U.S.A.).? These filters divided 
the chamber into a lower compartment containing the chemoattractant (206 ul of CM, 
fibronectin [1 ug/ml] or PDGF [c:2 U/mlD and an upper compartment containing the cell 
suspension (750 ul 3:0 x 10° cells/ml) in serum-free D MEM. The chambers were incubated at 
37 C for 4 h. At the end of this period the fi ters were removed. Cells on the upper side of the 
filter were scraped off, whereas cells which had migrated to the lower side were fixed in methanol 
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and stained with haematoxylin and eosin. The number of migrated cells was calculated from 
four unit fields using microscopy at a magnification of x 200. Each experiment was assayed two 
or three times and run in triplicate. 


Invasion assay 
To test the invasive migration of normal fibroblasts and classic or epidemic KS cells through 
different barriers (basement membrane-like (Matrigel) and interstitial connective tissue-like 
(collagen type I)) we used a modification of a method previously described by Albini ez a/.'° 
The assay was performed in the Boyden chamber containing the chemoattractant in the lower 
and the cells in the upper compartment. The separating filters were coated with either collagen I 
gel (225 ul of a 10 mg/ml collagen type I solution with 650 yl of 1-5-fold concentrated DMEM; 
173 ug/filter) or a reconstituted basement membrane (Matrigel, 210 ug/filter composed of 
extracted proteins from the EHS tumour diluted with cold water (Collaborative Research 
Incorporated, Two Oak Park Bedford, MA 01730, U.S.A.)) containing collagen type IV, 
heparan sulphate proteoglycan, laminin and nidogin. The gels were then allowed to polymerize 
for 1 ñ, at 37 C and the cells were seeded on the top (3:0 x 10° cells/ml) of the barriers. In order 
to monitor chemotaxis, the filters were coated with gelatin in a parallel set of experiments. The 
chambers were incubated and the numbers of migrated cells determined. 


Statistical analysis 

Data represent the mean values (+ SEM) of 18 or 24 estimations. In each individual experiment 
the statistical significance was assessed by student's t-test vs. base line with no TNF-a-treated 
cells, vs. low/high passage number or vs. CM. 


RESULTS 


Five cell strains were established from KS tissue from three patients with AIDS and two cell 
strains from two patients with classic KS (HIV negative). All cell strains were stained with 
endothelial detecting agent acetyl-L DL and the cells were more than 80 95 positive. Fibroblasts 
from biopsies of normal looking skin from the same patients were negative (data not shown). 

Epidemic KS cells and fibroblasts as controls were tested for their ability to migrate through a 
barrier of basement membrane proteins and collagen type I coated onto the porous filters of 
Boyden chambers. For these studies CM, fibronectin and PDGF were used as chemoattract- 
ants. In a parallel set of experiments we monitored chemotaxis of these cells to the same panel of 
chemoattractants as for the invasion assay. 

Epidemic KS cells and fibroblasts showed a positive chemotactic response to all the 
chemoattractants investigated. Chemotaxis was greatest for CM and fibronectin and to a lesser 
extent for PDGF (Table 1). 

The Matrigel and collagen I barrier reduced the migration of normal fibroblasts and classic 
KS cells independently of the chemoattractant used (Tables 1 and 2). In contrast, a considerable 
number of epidemic KS cells migrated through both barriers and this was again independent of 
the chemoattractant (Table 1). These results were obtained with the early passages (2-4) of 
epidemic KS cells and fibroblasts. However, when cells in later passages (IO-I2) were 
investigated the invasive potential of KS cells was significantly reduced and after the twelfth 
passage no difference between the epidemic KS cells and fibroblasts was noted (Table 3). The 
KS cells were also no longer positive for acetyl-LDL uptake. With passages (19-21) of 
fibroblasts and epidemic KS cells, their chemotactic responses were lost (data not shown). 
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TABLE I. Invasive migration aad chemotaxis of human skin fibroblasts and 
epidemic KS cells 








Invasion assay 


Cell type Attractant datrige! — Collagen I chemotaxis assay 


Fibroblasts CM $ta 9x Th 7 


Epidemic KS CM 24 
4 








TABLE 2. Invasiveness and chemotaxis of epidemic KS cells and classic KS cells after 
preincubation with TNF-« 








invasion say 
TNF-: comcentration de ERE ERN FORET ` 
Cell type ingiml) Matrigel — Collagen I Chemotaxis assay 


Epidemic KS 2 23 £6 19:16 S86 
1 17 $5 ats s8+7 

19 #7 22 + § 53 +6 

ID" 22 t3 20 36 5748 


Classic KS 3 9t4 TES 
La : zT 





* Significant 7P « 0:01; difference compared :o controls (o TNF). 


TABLE 3. Passage dependence of invasive migration and chemotaxis of 
human skin fibrebissts and epidemic KS cells 








invasion assay 


Cell type Passage Matrigel Cellagen{ Chemotaxis assay 


——— Pn MAIRIE N — sn x a aaa EEE E OE O O O OE 





Fibroblasts 2-4 4x4 
73 


Epidemic KS 2-4 23€ 





* Significant (P <o-cr) difference compared to late passage (10-12). 
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Confluent epidemic and classic KS cells were incubated with TNF-« in concentrations 
between 1-10^ ng/ml prior to the assay for 24 h. During the incubation time in the Boyden 
chamber TNF-a was added in the same concentration as in the preincubation time to the lower 
and upper compartment of the Boyden chamber. 

Two cell strains of classic KS and two cell strains of epidemic KS cells were investigated using 
CM as a chemoattractant. TNF-a-treated epidemic KS cells showed neither enhanced nor 
reduced invasive migration through the Matrigel or collagen I barrier and TNF-« had no 
influence on the CM-induced chemotaxis (Table 2). However, classic KS cells showed a 
significantly enhanced invasive migration through the collagen I and the Matrigel in 
comparison to the untreated cells, which was greatest at 100 ng/ml TNF-« (Table 2). 


DISCUSSION 


Kaposi's sarcoma (KS) is a low grade malignant tumour which differs from other malignant 
tumours in that it may regress. The chemotactic response of epidemic KS cells to PDGF, CM 
and FN were investigated and these cells and fibroblasts responded in a similar manner to all the 
chemoattractants. KS cells showed a response to PDGF which is normally a chemoattractant for 
fibroblasts and smooth muscle cells but not for endothelial cells. Similar results were reported 
from Albini et a]. !! 

The degree of malignancy of classic and epidemic KS cells was analysed by their growth in 
soft agar and in nude mice and in vitro with low serum conditions. They formed no colonies or 
tumours, but showed an increased number of passages with low concentrations of serum. This 
indicated a low-grade malignant behaviour for these cells.? 

To characterize these cells further, we investigated their ability to invade the basement 
membrane barrier and a reconstituted interstitial connective tissue formed by collagen I. Using 
CM, fibronectin and PDGF as chemoattractants we found a strong invasive migration through 
the barriers of the extracellular matrix indicating the malignant properties of epidemic KS cells. 
Classic KS cells migrated only through collagen I and the number of migrating cells was lower 
than in the epidemic KS cells. The malignant behaviour was enhanced by treatment of the cells 
with TNF-a. Fibroblasts from the same patient and in the same passage as the KS cells, used as 
controls, did not invade the barriers. The results for epidemic KS cells were in good agreement 
with those of Albini et al. who found that epidemic KS cells migrated through Matrigel.!! 

Epidemic KS cells lost their ability to invasively migrate with increased number of passages in 
culture. In addition, the percentage of cells demonstrating a positive uptake of acetyl-LDL was 
reduced.? This could indicate a modulation of the state of differentiation of the tumour cells due 
to the culture conditions or the selection of a certain population of cells. 

An induction of collagenase by PDGF was previously reported!” and this could result in an 
enhanced invasive migration through the collagen I barrier. However, in our experiments, 
PDGF had no influence on the invasive migration of epidemic KS cells. While fibroblasts 
showed an enhanced migration towards PDGF, epidemic KS cells did not respond to 
PDGF. 12,14 

The expression of collagenase in human skin fibroblasts is also induced by TNF-a'? and 
fibroblasts have been shown to invade the collagen I after treatment with TNF-a.!* However, 
there was no enhanced invasive migration when Matrigel was used as a barrier. A similar 
response was noted for classic KS cells, whereas epidemic KS did not show any response. 

Although the origin of KS cells remains unclear, the data presented here provide strong 
evidence that epidemic and classic KS cells differ considerably and that both can be 
differentiated from control fibroblasts. 
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SUMMARY 


The median zinc content of neutrophils was significantly reduced in 16 patients with psoriasis in 
comparison to both normal controls and six patients with seborrhoeic dermatitis (P « 0:05). 
This reduction was unrelated to the extent of skin involvement. Plasma and erythrocyte zinc 
levels were unchanged. 


Although the role of zinc in psoriasis is uncertain, zinc deficiency in both animals and man is 
frequently associated with skin lesions. In zinc deficient pigs plaque formation and parakeratosis 
are readily reversed by zinc supplementation! and in man moderate zinc deficiency is often 
accompanied by an erythematosquamous eruption.? The characteristic changes of acrodermati- 
tis enteropathica are seen both in children with severe hereditary zinc deficiency? and in some 
adults on total parenteral nutrition.* 

Measurements of plasma zinc levels in psoriatic patients have previously produced 
conflicting results," but plasma zinc is an unreliable indicator of tissue zinc levels as it is 
influenced by many variables that are independent of zinc status.* The best available index of 
tissue zinc in man is probably the level in circulating neutrophils (polymorphonuclear 
leucocytes, PMN)’ and this correlates well with one of the major body depots, muscle zinc.!? In 
this study, neutrophil zinc levels were studied in patients with psoriasis. Patients with 
seborrhoeic dermatitis were also studied as this disorder shares many clinical features with 
psoriasis, but is likely to have a different pathogenesis. 


PATIENTS AND METHODS 


Patients 
Sixteen patients with chronic plaque psoriasis (10 male, six female; age range 21-75 years, mean 
37:9 years) and six patients with seborrhoeic dermatitis (six male; age range 27-66 years, mean 
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37:6 years) were studied. Patients who had received oral or topical preparations containing zinc 
within the last 3 months were excluded, zs were those with an intercurrent illness or who were 
receiving regular medication including oral contraceptives. The controls were healthy 
volunteers and patients with benign skin tumours, and were allocated to one of three groups, 
matched in age and sex to the patient groups of mild and severe psoriasis and seborrhoeic 
dermatitis. 

The extent of cutaneous involvement was estimated using the ‘rule of nines’ and classified as 
severe if the area involved exceeded 18“, of total body surface area. 


Methods 
Venous blood (20 ml) was collected, non-fastimg, between 09.30 and 11.30 into acid-washed 
polystyrene tubes containing preservative-free keparin to give s U/ml blood. Whole blood was 
layered onto a Ficoll-Hypaque gradient ard neutrophils were isolated according to the method 
of Ferrante and Thong.’ The cells were washed three times in Hanks’ balanced salt solution 
and the few contaminating erythrocytes removec by osmotic lysis. An aliquot of suspension was 
removed for counting in an haemocytomecer and the remainder diluted in 0:3 M nitric acid to 
give approximately 10’ cells/ml]. Neutrophils accounted for 90-98", (mean 96%;,) of total white 
cells counted and platelet contamination was mininal. Plasma was diluted 1:5, and washed red 
cells 1:40 in 0:3 M nitric acid. After 1 week the samp es were clarified by centrifugation at 400 g, 
and the zinc concentration of the supernatant measured by flame atomic absorption 
spectrophotometry (Thermoelec:ron 257). Calibration stancards were prepared from a certified 
reference solution ('Spectroso!, BDH, Peole, Derset, U.K.) and the accuracy of the analyses 
was verified using certified biclogical reference standards (‘Seronorm’, Nyegaard, Oslo, 
Norway). All glassware was acic washed and rimsec twice in deionized water. 

The study was approved by the hospital ethica. committee and all subjects gave verbal 
informed consent. The results ase expressed as medians with ranges and analysed using the 
Mann-Whitney test. 

















RESULTS 


The neutrophil and plasma zine concentrations are snown in Tables 1 and 2, respectively, and 
graphically in Figures 1 anc 2. respectively. Cet clumping precluded determination of 
neutrophil zinc levels in two patients with mild psoriasis. The median neutrophil zinc values 
were significantly lower in the psoriasis group than in their matched controls (P « 0-05, Mann- 
Whitney test). There was no statistica! difference bemween the median neutrophil zinc level of 
the three control groups, nor was there a d fferemce between the levels of neutrophil zinc of 
patients with mild and severe psoriasis (Zn 66-7 ug 10 " vs. 70-0 ug/ ro!? cells, respectively; 1 ug 
zinc = 15:38 nmol). 

In contrast to patients with psoriasis, those with seborrhoe:c dermatitis showed no evidence 
of neutrophil zinc depletion. Nene of the groups significantly differed in plasma or red blood cell 
zinc levels, although there was a tendency for those with severe psoriasis to have slightly higher 
erythrocyte zinc levels (Table 3). 


DISCUSSION 


Depletion of neutrophil zinc in patents with psoriasis may be specific to this disorder since zinc 
levels were normal in patients with seborrhoeic derraat:tis. Wasik et al. +? have previously found 
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TABLE 1. Neutrophil zinc levels in patients with psoriasis and seborrhoeic dermatitis 





Neutrophil zinc levels: (ug/ xo!? cells) 


Me ea ai a a AN RE A T I e a a a P P PII Pre i RAR mr atte iari tr ——— Ed 








Mild psoriasis Severe psoriasis Seborrhoeic dermatitis 
Matched Matched Matched 
Patients controls Patients controls Patients controls 
64:3 92:3 700 98:7 100-0 69:5 
66-7 950 544 770 66:4 95:0 
702 84:2 73:2 62:4 90-0 86:5 
69:0 59:0 78:1 71:0 88:9 77:0 
64:5 69:5 73:3 86:5 977 72:1 
Th 80:3 544 79:7 100:0 96:9 
64:3 120:8 42:2 78:4 — — 





TABLE 2. Plasma zinc levels in patients with psoriasis and seborrhoeic dermatitis 





Plasma zinc levels: (g/m) 





Mild psoriasis Severe psoriasis Seborrhoeic dermatitis 
Matched Matched Matched 
Patients controls Patients controls Patients controls 
0:55 0-70 0:86 072 0:92 o:89 
o- B4 O-94 o- Ro OO! 0'97 0:94 
0:67 0:66 0°67 0:86 ogo 0:72 
0:87 072 0-64 Q:65 ogi O-61 
0:87 o:89 074 0:76 0-67 0:70 
072 ogo o:89 O'90 O65 ros 
0:96 0-65 0:63 0:72 — pus 
Ogos OF! = v — = 
o:89 0:90 — — oe — 





a reduction in total leucocyte zinc in patients with both active and quiescent psoriasis, but this is 
a less specific marker of zinc status.! * The lack of any difference in erythrocyte zinc levels may 
imply that there is no long-term severe zinc depletion, although erythrocyte zinc is of dubious 
value in the assessment of zinc stores.? 

The epidermis is rich in zinc,'* and there are several mechanisms by which zinc depletion 
might be related to the pathogenesis of skin disease. ! ^^! * The finding of reduced zinc levels in 
neutrophils is intriguing as infiltration of the epidermis by neutrophils and the formation of 
microabscesses in the stratum corneum are major features of psoriasis.!? 

If reduced neutrophil zinc levels are indicative of generalized tissue zinc depletion in 
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FIGURE 1. Neutrophil zinc leves in controls and satiems with psoriasis and seborrhoeic dermatitis 
(O controls, @ patients, bars iadicate median levels). 
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FIGURE 2. Plasma zinc levels im controls and patients with pseriasis and seborrhoeic dermatitis 
(O controls, 6€ patients, bars indicate median level). 


TABLE 3. Red *lood cell zinc (agg H 





3) in patiem:s and controls 





All psoriasis Mild psorizsis Severe psoriasis Seborrhoeic dermatitis 
Control Patients Control Patients Contre! Patients Control Patients 


Median 351 36:7 376 33$ 3$ 40:9 3277 36:5 
Range 20:9-460  307-32:6 23-31-4477 30 7-435 259-469  36:7-52:5 28:3-44-7 30:6-40-6 


All differences nor-s:gnificant. 


psoriasis, the cause of this is unciear. Malabsorption has been associated with severe skin 
disease,?? but we found no other evidence cf this in eur patients on routine biochemical and 
haematological testing; and neutrophil zinc depletion was independent of the extent of the 
disease. Depletion might be precipitated by excessive zinc loss due to desquamation, 


articularly as many diets are marginal in zinc. However, such losses are small in comparison to 
P 
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faecal and urine zinc excretion?! and can probably be compensated for by normal homoeostatic 
mechanisms. Our results, rather than indicating zinc depletion, may reflect a movement of zinc 
from neutrophils to another tissue compartment, stimulated perhaps by circulating inflamma- 
tory mediators. À further trial of oral zinc therapy with monitoring of neutrophil zinc levels and 
clinical assessment of the disease is indicated. 
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SUMMARY 


The autologous mixed lymphocyte reaction (auto- MLR) was studied to test the interactions 
between immunocompetent cells in patients with psoriasis. The auto-MLR in 20 patients with 
psoriasis was significantly lower than in 16 normal controls. Lower values were found in 
untreated psoriatic patients than in those in remission following treatment. The values in the 
latter group were significantly lower than in controls and in six patients with atopic dermatitis in 
remission. The tendency for an increase in the auto- MLR with a decrease in disease activity was 
further confirmed in five patients studied before and after treatment. In contrast, the allogeneic 
Iymphocyte reaction (allo-MLR) in psoriatics was similar to that in normal controls. 


In psoriasis the mononuclear cells are a feature of the inflammatory cell infiltrate. It is likely that 
cell-mediated immune mechanisms play an important role in the development of the 
characteristic neutrophil cell migration and the epidermal cell proliferation seen in this 
disorder.! T'here is accumulating evidence that cellular immune mechanisms are involved in the 
pathogenesis of psoriasis," ^ and the dramatic improvement seen with cyclosporin treatment, 
suggests that immune cellular mechanisms are involved.*~® 

The autologous mixed lymphocyte reaction (auto- MLR) is an immunological response by T 
cells to surface antigens on autologous non-T cells such as B lymphocytes, macrophages and 
dendritic cells." Class II MHC antigens are important in stimulating this response.? The auto- 
MLR is altered in those diseases considered to be mediated by the immune system, such as 
systemic lupus erythematosus,’ rheumatoid arthritis'? and atopic dermatitis. +11? No alteration 
of the auto- MLR has been reported in psoriasis, though a significant increase in autologous 
mixed-epidermal-cell-Iymphocyte reaction involving the im vitro stimulation of T cells by 
isolated epidermal cells from the lesion has been found.!? However, in contrast Faure et al.'* 
found no such increase. 

Recently, it has been reported that the use of fetal calf serum (FCS) in the culture medium 
affected the results of the auto-MLR, the FCS acting as a xenogenic protein to produce 
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interleukin (IL) 2 and to imduce suppressor; cytotoxic T cells.!? The presence of FCS in 
previous studies has modulated the results of tie immmanne reaction in vitro. 

We have assayed the auto- MLE in psoriasis with 29°., autologous serum and using nylon- 
wool-adherent stimulator cells and nen-adherent respoader cells that were separated only in the 
presence of the serum. We heve also studied the alilogereic mixed-lymphocyte reaction (allo- 
MLR) under the same experimental conditions. 


METHODS 


Preparation of responder and :imulator celis in ando- VLE 
RPMI 1640 medium (Gibco, Grand Island, N], U.S.A.) was used throughout the experiments 
and contained L-glutamine (Sigma, St Louis, MC, U.S.A.) and 5 x 10 ? M 2-mercaptoethanol, 
which was supplemented with 20?,, heat-imactiveted fresh autologous human serum (AHS). 

Venous blood (80 ml) was tzken from each of 20 patients with psoriasis (age 43 + 13 years), 
from six patients (20 + 3 years) with atopic dermetitrs ia remission, and 16 normal volunteers 
(30+ 5 years). Of the 20 patients with psoriasis, nine were in remission after treatment with 
various therapies that included PUVA (three patients), Gceckerman regime (five patients), oral 
etretinate (one patient) and 11 were on ne treatment. The mononuclear cells were isolated from 
the venous blood by Ficoll-Isepaque gradient certritugation,'® and AHS was used instead of 
FCS. The separated mononuc ear cells were washec three times and then suspended in the 
RPMI/AHS medium. 

The mononuclear cells (1-3 = 10°) in 2 ml of RPMI AHS medium were added drop by drop 
to a 20 ml glass syringe that hac been packed with 4 gf nylon wool (Nylon Fiber, Wako Pure 
Medical Company, Osaka, Japsa; and then draimed with RP MI/AHS equilibrated at 37°C in an 














AHS medium at a flow rate of one drop per s, and the men-adherent cells were used as the 
responder T cells. To obtain the stimulator cells. nvlem-weool-adherent cells were recovered by 
transferring the nylon wool to a Petr: dish contagning RPM1 1640 medium and teasing it apart 
with forceps. The cells collected were then centrifuged at 220 g for 10 min and resuspended in 
the RPMI/AHS medium. The stimulator cells wer: X-ray irradiated (30 Gy) before the MLR 
assay. 

Preliminary studies performed im some subjects showed that the responder cell fractions 
contained more than 82°, T celi«as determined by their reaction with monoclonal antibody and 
FACS analysis. Less than 0:4 B cells were deteczec. sy surface immunoglobulin. The 
stimulator cell fractions contained about 6c", surface Iz* E cells, 15-25% monocytes and less 
than 8°, T cells, the rest being con- 1 and non-B c 

















MLR assays 
For the auto-MLR, 1 x 10’ T cels pius 1 « 10” stimmlator cells were incubated at 37°C in 95%, 


air and 5% CO, for § days in 24-well flat-bottomed culture plates (Nunc, Roskilde, Denmark) in 
a total volume of 2 ml. Eighteen hours befcre harvest, 0-5 «Ci of tritiated thymidine GH-TdR; 
specific activity 5 Ci/mM; Radiochemicals, Amersham, U.K 5) was added to each well, and the 
amount of uptake measured. 

For the allo-MLR assay, the responder cells fram « donor and X-ray-treated stimulator cells 
from another allogenic donor were used. Fresh autolegous serum from the responder was used 
for the cell separation medium. 

The data were expressed as the mean cpm and stasdand deviation of triplicate cultures. The 
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significance of differences between the means of the various groups and in the group of patients 
before and after successful treatment was determined using the unpaired Student's t-test and 
paired t-test, respectively. 


RESULTS 


The mean value of auto-MLR in patients with psoriasis was 4115+3784 cpm and was 
significantly lower than that of 16 normal controls, 30,989 + 16,336 cpm (P < 0-001) as shown in 
Figure 1. 

Comparison of the results for auto-MLR in patients with active psoriasis with those who were 
in remission with treatment showed that the auto-MLR was significantly higher in those who 
were in remission (P < 0-001). However, even the values of the auto- MLR in those patients with 
psoriasis in remission was still much lower than those of normal controls (P « 0-001) and were 
significantly lower than the values obtained from six patients with atopic dermatitis in remission 
(P < 0-001) as shown in Figure 2. In contrast, there was no difference between the results of the 
auto-MLR in normal controls and those who had atopic dermatitis. 

In a sequential study performed on five patients with psoriasis, the auto- MLR was found to 
increase significantly following treatment (P «o-oo1) as shown in Figure 3. There was no 
difference in the values obtained in those in remission, whatever their treatment. 

In contrast, the mean value of the allo-MLR in psoriasis was only slightly lower than in 
normal controls (Fig. 4). In the induction of the allo- MLR, the psoriatic stimulator cells were as 
effective as non-psoriatic stimulator cells. 
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FIGURE 1. Comparison of auto-MLR in patients with psoriasis and normal individuals. Each bar 
represents the mean and standard deviation. 
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FIGURE 2. Auto-MLR in psoriatic patients with active lesions ( befere treatment) and in those in remission 
(after treatment) in comparison with auto-MLR in patients with atopic dermatitis who were in remission 
after successful treatments. Bars, means + standard deviations. 
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FIGURE 3. Sequential study of auto-MLR in five patients befere and after successful treatment of 
psoriasis. Bars, means + standard deviations. 
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FIGURE 4. Comparison of allo-MLR in patients with psoriasis and controls. Bars, means + standard 
deviations. NS, no significant difference. 


DISCUSSION 


The present study demonstrates that the auto-MLR, in conditions in which the whole 
procedure for cell separation and culture was carried out in culture medium supplemented with 
20% autologous human serum, produced significantly lower active proliferation of responder 
cells in patients with psoriasis as compared with normal healthy controls. In contrast, the allo- 
MLR in patients with psoriasis was similar to that of normal individuals, excluding the 
possibility that either the stimulator cells or the responder cells exerted any suppressor activity. 

Our results contrast with those of Schopf et a/.!? who reported that the auto-MLR assay in 
psoriasis was similar to that of healthy controls. It is possible that the different cell separation 
methods, culture conditions and cell populations used might account for the different findings. 
We have used far larger numbers of interacting cells, two logarithmic orders higher, and a four 
times higher concentration of autologous serum in the culture medium. In addition, the ratio of 
responder T cells to stimulator cells in our study was more than twice theirs.'? 

We found that patients with psoriasis after effective treatment had an elevation of the auto- 
MLR, but the level was still less than that of normal controls. A reduced auto- MLR is associated 
with skin inflammation, and has been reported in patients with atopic dermatitis.'!:'* However, 
in our present study, even in remission, auto-MLR in patients with psoriasis was significantly 
lower than those with atopic dermatitis. The reduced auto-MLR appears to be confined to the 
patients with psoriasis and not a phenomenon secondary to extensive skin inflammation. 

The effects of serum factors should be taken into consideration because of our use of 
autologous serum in the culture system. Serum abnormalities that affect neutrophil/lymphocyte 
functions have been described in psoriasis.'?:!7-!? We have studied the effects of exchange of 
serum on the auto- MLR between a patient with active psoriasis and a normal individual. When 
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the autologous serum was replaced in the normal individual with the serum from a 56-year-old 
patient with psoriasis, the value of the auto-MLR was markedly reduced from 29,633 + 7124 
cpm to 8655 + 1473 cpm. It has seen reporzed that the seram of patients contained factors that 
interfered with y interferon-induzed expression of HLA-DR antigen on monccytes,”° and the 
reduction of HLA-DR antigen expression on stimulator cells may incur a decrease in MLR. 
The influence of these factors in the serum is unlikc:y in our system. The inhibitory activity in 
the serum of patients would te abolished by the addition of superoxide dismutase, 2- 
mercaptoethanol and by incomethacin.^ The reduced auto-MLR in psoriasis cannot be 
explained simply by the influence of serum factors beceuse a similar exchange experiment with 
an allogeneic serum from a nerraal indivicual was unable to induce any increase in the auto- 
MLR of the psoriatic patient (6449 + 1467 cpm-6263 +6 52 cpm). This result, with the findings 
of reduced levels of auto-MLR in patients with psoriasis even following successful treatment of 
their skin lesions, suggests that there is an inherent defecrin the T-cell response to autologous 
non-T cells in psoriasis. 

In conclusion, although the influence of inhibitory serum factors cannot be ruled out in those 
with active lesions, there appezrs to be a defect in the self-recognition mechanism of T 
lymphocytes in patients with psoriasis. The role of the reduced auto-MLR in the pathogenesis 
of psoriasis is unknown. One possibility is that it may be related to suppressor dysfunction of an 
immunoregulatory network as neted in other autoimmune disorders. Recently T4* 2H4* cells, 
the suppressor/inducer T-cell pepulation, were found to be triggered maximally in the auto- 
MLR rather than T4* 4B4* cef Iper/inducer cells), Perturbation of the T4* 2H4* cells 














s (ae 
may lead to profound consequences including autorcactivizy and tissue destruction.2!:22 Sauder 
et al. have reported a suppressor cell defect i oscriasis and have studied the ability of 
lymphocytes to suppress the MLR.” 
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SUMMARY 


Interferon-y (IFN-7) induces the expression of MHC class II antigens on non-lymphoid cells. 
In this study we investigated the effect of 1,25-dihydroxyvitamin D; (1,2 s(OH);D;), the most 
active metabolite of vitamin D,, on the IFN-y-induced expression of MHC class II antigens on 
HEp-2 cells. We found that 1,25(OH),D, enhanced the IFN-;-induced expression of HLA- 
DR on these cells. Differential effects on the MHC class II antigens HLA-DR, -DQ and -DP 
were also observed. 


The expression of MHC class II antigens on non-lymphoid cells is dependent on lymphokines.’ 
Interferon-y (IFN-y) is a product of activated T lymphocytes and one of the major 
immunoregulatory lymphokines, one of its functions being the expression of MHC class Il 
antigens on non-lymphoid cells.? IFN-y has been shown to induce MHC class II antigens on 
keratinocytes,? and it has been shown that these keratinocytes can maintain the clonal expansion 
of already activated lymphocytes, although they were unable to induce the proliferation of 
resting lymphocytes.* These keratinocytes could be a target of MHC class II antigen-specific 
cytotoxic T lymphocytes (CTL).° A recent study has shown that keratinocytes expressing class 
II antigens induced an antigen-specific unresponsive state in hapten-specific Thi clones.? 

1,25-dihydroxyvitamin D; (1,25(OH);D) is the most active metabolite of vitamin D, and an 
important factor in calcium homeostasis. Recently, receptors for 1,25(OCH);D, have been found 
in tissues and cell lines other than those classically involved in calcium regulation.’ Since the 
discovery of these receptors in the mononuclear leucocytes, further data have accumulated 
suggesting an immunological role for 1,25(OH),D rd However, there have been only a few 
reports on the effects of 1,25(DH);D ; on the expression of MHC class II antigens. 10.11 Tn this 
study we have investigated the effects of 1,225( OH); D, on IFN-;-induced expression of MHC 
class II antigens in the human squamous cell carcinoma cell line, HEp-2. 
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ETHODS 


Cell lines and cell culture 

The human epithelial cell line (H Sp-2) was obtained from Dainippon Pharmaceutical Co Ltd, 
Osaka, Japan, and was maintained in RPMI 1646 medium supplemented with antibiotics and 
10°% fetal calf serum (FCS). 


Human IFN-y and 1,25(OH)>D. 
Recombinant IFN-y was purchased from Collaborating Research Incorporated, Two Oak Park, 
Bedford, MA, U.S.A. and 1,25( CH), D, was a gift trom tae Chugsai Pharmaceutical Co Ltd. 


Serological reagents 

The following monoclonal antibodies were ased: ant-HLa-DR (monomorphic, clone L243), 
anti-HLA-DQ (Leu ro, clone SKio) and anti-HLA-DP (monomorphic, Clone B7/21) 
(Becton-Dickinson, Mountain View, CA, U.S.A.) For an isotype-matched control, mono- 
clonal antibody Lyt 1 (Becton-Dickinson) was used. These antibodies were diluted 1:100. A 
fluorescein isothiocyanate (FITC-conjugated goat enti-mouse IgG (F(ab’), fragment) (Bec- 
ton-Dickinson) was used to visualize the HEp-2 celb in a dilution of 1:20. 


Induction of MHC class II antigen on HEp-2 cells 

The HEp-2 cells (1 x 105/ml) wereplated inzo each well of a za-well plate (Corning). These cells 
were cultured with either IFN-; or 1.2 SORD, at 37°C in 5*4 CO, for 48 or 72 h. The 
concentrations of IFN-7 were 10, 100 or Toco IU/ml end these of 1,25(OH).D, were 10^ Mor 
10^ '? M, These cells were then treated with 0925", trypsin (Sigma, St Louis, MO, U.S.A.) and 
then washed three times with RPMI 1640 medium. The cells were then stained for MHC class 
II antigens. 





Immunofluorescence procedure 

The HEp-2 cells were incubated with a 1: noo dilatio of anti-DR, anti-DQ, anti-DP or with 
anti-Lyt-1 antibody for 60 min æ 4 C and then washed three times with the RPMI 1640 
medium. The cells were then incubated with 1:20 diluted F(ab’), fragment of FITC- 
conjugated goat anti-mouse IgG a: 4^C for 60 min anc then washed three times with the RPMI 
1640 medium. The cells were then examined “or fluorescence according to previously described 
methods. +? 











Statistical analysis 
The experiments were performed at least fur timcs and at least 400 cells were counted in 
triplicate, and the results were expressed as arithme:iz mean value + standard deviation. The 


Student r-test was used and a P value cf less than 2-95 was considered to be significant. 
RESULTS 


Induction of HLA-DR on HEp-2 celis by IFR-- 

After 48 h incubation with IFN-y in concertrations cf roo IU /ml or 1000 IU/ml, HLA-DR 
expression was I and 10:49,, respectively. When incubated for 72 h, HLA-DR expression was 
16 and 34:5?,. HEp-2 cells incubated with rc IU [mi or withcu: IFN-; did not show any HLA- 
DR expression even after 72 h incubation. 
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TABLE 1. Percentage of HLA-DR positive HEp-2 cells after incubation with IFN-? and/or 
1,25(OH),D, 
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1,25(OH),D; 
o 107M 1075 M 
IFN -y ela etl se r chore es, Ze Aa E NCC Lv ML E E NUT ME TION TERN "Rd 
(IU/ml) 48 h 72h 48h 72h 48h 72 h 
o e o Q e o o 
100 O6+02 1241-4 8:5 r2* 42:0t4'9* IO01:0:8*  439t47* 
1000 104-21: 345441 173t17** — 4T3t31** AT OETS*  654t41" 
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Values are means + SD. 
*P<o-o1 and ** P< 0-05 compared to IFN-y alone. 


1,25( OH ) D; enhanced the IEN-y-induced expression of HLA-DR on HEp-2 cells 

Varying doses of IFN-y (100, 1000 IU/ml) and/or 1,25(OH)2D; (1078M, 10^ !? M) were added 
to the HEp-2 cells which were incubated for 48 and 72 h. The data are shown in Table 1. The 
IFN-y-induced expression of HLA-DR was significantly enhanced by 1,25(OH);D; in both a 
time-dependent and a dose-dependent fashion, although 1,2 s(OH) D, alone did not induce any 
expression of HLA-DR. 


Time of action of 1,2§(OH) 2D; 

1,25(OH);D, only enhanced the IFN-;-induced expression of HLA-DR when it was present at 
an early stage of incubation (Fig. 1). When 1,25(OH); D; was added after 24 h it did not effect 
the IFN-y-induced expression of HLA-DR on the HEp-2 cells. 


9S5 DR positive celis 





400 1000 
IFN-y (IU/ml) 


FIGURE 1. 1,25(OH),D, was necessary at an early stage of incubation for an enhancement of IFN-y 
induced expression of HLA-DR on HEp-2 cells. IFN-y was added at the beginning of incubation. 


1,25(OH),D, was added to the well at the beginning of the culture (@- - — —9), 24 h after incubation 
(O----0) or 48 h after incubation (lil- - - -N). As a control, 1,25(OH),D, was not added to the well 
(O- - - -0). HLA-DR positive cells were counted after visualization with indirect immunofluorescence. 


Bars = SD. 
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Maintenance of HLA-DR expressian of HEf-2 cells after removal of IFN-y and/or 1,25(OH) 2D; 
The effect of IFN-y and/or 1,25(CH),D, on HLA-DR expression after their removal from the 
medium was also studied. After 3 days of culture che medium was ct anged completely and the 
HLA-DR expression assessed at days 4, 7 and :o. As shown in Figure 2, enhancement by 
1,25(OH);D; could no longer be seen on cay 4. =xpression of HLA-DR by HEp-2 cells was 
maintained even at day 10, 6 days after the removal of IF¥N-y and/or 1,25(OH);D,. The 
percentage of positive cells and the intensitv of fluorescence however declined gradually. 








Differential expression of MHC cass H antgens xy HEp-2 cells incubated with IFN -y and/or 
I1,25( OH );D; 

The effect of IFN-y and/or 1,25(OH).D, was studiedon the expression of HLA-DQ and HLA- 
DP (Table 2). IFN-y induced the expression of HLA-DP on HEp-2 cells although this was less 
marked than the expression of HLA-DR. 1,2 5(OF),D, did not induce the expression of HLA- 
DP on HEp-2 cells but enhanced LEN-7-inzuced expression of this class II antigen on HEp-2 
cells. IFN-y and/or 1,25(OH);D , did not induce the expression of HLA-DQ, thus a differential 
enhancement by 1,25(OH);D, on the IFN-»-induced expression of MHC class II antigens was 
observed. 








DISCUSSION 


Recent evidence suggests that 1,2 SCOHD4D: plays a much wider role in cell biology than that of 
the regulation of calcium metabolism.” [t is capable cf inhibiting the production of 
immunoglobulins and the proliferation of B cells," and inhibits the production of IL-2 and the 
proliferation of T cells? and induces the differentiation of myeloid leukaemia cells in the 
mouse.!? The modulation of MHC class JI antigen expression by 1,25(OH),D, has been 
reported,'?:!! and also that it enhanced the IFN-»-inducec expression of Ia by the murine 
monocytic Wehi-3 cells, in a dose- and time-dependent fashicn,!° However, it was reported for 
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Yo DR positive cells 


20 





Days 


FIGURE 2. Maintenance of HLA-DR express.on on HEp-2 cells after removal of IFN-» and/or 
1,25(OHD;D,. After 3 days of culture with IPN-7 andor 1,25(0OH 7; Da, the medium was completely 
changed and the expression of HLA-DR was assessed ar days 4, 7 and 10 using indirect immuno- 
fluorescence. O—— oO, IFN-y 400 1t /ml, 1,2 SCCHD, e; $- ~ --@ IE N-y 1000 IU/ml, 1,25(OH),D, 0; 
G- -~-O IFN-y 400 IU/ml, 1,25°CH),D, 10 5 wu; @-- ~ 8 IEN-; coo IU/ml, 1,25(0H),D,; 1078 M. 
Bars = SD. 
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TABLE 2. Percentage of HLA-DR, -DP, -DQ positive HEp-2 cells after incubation with IFN-y and/or 1,25(OH),D; 
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Values are means + SD. 
*P<o-or and ** P «o:05 compared to IFN-7 alone. 


the MHC class II antigen-expressing melanoma cell line, Du-Mel 17, that the expression of 
class II antigens was considerably reduced by 1,25(OH);D 4:17 The reason for this is not yet 
known and further studies are indicated. 

In this study, we have investigated the effect of 1,25(OH);D; on the IFN-y-induced MHC 
class II antigen expression on HEp-2 cells, and found that it enhanced this expression. À 
differential effect on class II antigens HLA-DR, -DQ and -DP was also observed. A similar 
differential induction of MHC class II antigens by IFN-y has been reported on dermal 
fibroblasts!* and keratinocytes,!? and our results obtained with HEp-2 cells using immuno- 
fluorescence techniques were similar to those obtained with fibroblasts. The differential 
enhancement of the IFN-;-induced expression of class II antigens with 1,25(OH);D; on HEp- 
2 cells was observed. Further studies are in progress on the effect of 1,25(OH);D, on the 
expression of MHC class II antigens on human keratinocytes. 
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SUMMARY 


Pentoxifylline, an analogue of the methylxanthine theobromine, inhibits the proliferation and 
certain biosynthetic activities of fibroblasts derived from normal human skin. Fibroblasts from 
the skin of patients with keloids, scleroderma and morphoea were cultured im vitro in the 
presence and absence of pentoxifylline (100-1000 ug/ml) to determine whether it inhibits 
fibroblast proliferation and the production of collagen, glycosaminoglycans (GAG), fibronectin 
and collagenase activity. The exposure of subconfluent fibroblast cultures to pentoxifylline 
resulted in non-lethal, dose-dependent reductions in serum-driven fibroblast proliferation, 
with 1000 ug/ml pentoxifylline virtually negating the proliferative effect of serum on the cells. 
The fibroblasts assayed as confluent cultures produced reduced amounts, by up to 95%, of 
collagen and GAG, dependent on the concentration of pentoxifylline, both in the presence and 
absence of serum. Pentoxifylline similarly inhibited the fibronectin production by keloid and 
scleroderma fibroblasts, but had no effect on collagenase activity. 


Fibroblasts are the major cell type responsible for maintaining the integrity of the extracellular 
matrix found in the dermis of the skin and other connective tissues. Under basal conditions, the 
fibroblasts maintain the extracellular matrix by synthesis and degradation of its components.’ 
This balance of synthesis and degradation is only transiently altered during normal repair 
processes such as occurs in wound healing, and abnormalities in matrix component metabolism 
may be responsible for the excessive fibrosis that occurs in scleroderma,” morphoea,? cutaneous 
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keloids and hypertrophic scars.“ * Fibrob asts derived from these areas of fibrosis produce an 
excess of extracellular matrix components that includes collegens,°” fibronectin? and GAGs.!? 

To develop a therapy for these dermal fibrotic disorders. we have tested several cytokines and 
drugs on cultures of dermal ficroblasts for their ability to inhibit the synthesis of matrix 
components and/or to stimulate their degradatior.''-!5 One compound, pentoxifylline, an 
analogue of methylxanthine theobromine. was found to have an anti-fibrotic effect./^!^ We 
have recently reported that pentoxifylline treatimen: of normal dermal fibroblasts results in an 
inhibition of their proliferation and the productioa of co Jagen, GAG and fibronectin with 
enhancement of collagenase activ:ty.! ^ To determine whether pentoxifylline has a similar effect 
on fibroblasts derived from fibretic skin, we have studied the effect of this compound on the 
proliferation of fibroblasts derived from keloids, scleroderras and morphoea and the production 
by these cells of matrix components. 













Fibroblast cultures 

Primary cultures of fibroblasts were initiated from biepsies of a patient with keloids,’ from three 
patients with scleroderma'* and from inflammatory and übrotic skin of morphoea, using an 
explant method. The explants were maintained in Dulbecco's modified Eagle’s medium 
(DMEM) containing 25 mM Hepes, 2 mu glutamine, 100 U/mi penicillin and too ug/ml 
streptomycin plus 20°, heat-inactivated fetal calf secum (RCS) (Whittaker-MA Bioproducts, 
Walkersville, MA, U.S.A.) at 37°C in a 5°,, CO; humidified atmosphere. The fibroblast 
cultures were subcultured by trypsinization and cells from the third passage were then assayed 
for their proliferative and biosynthetic activities. 





Assay of fibroblast growth 

The assay of FCS-driven fibroblast growth was perfermed using asynchronous non-confluent 
cultures by placing 1500 freshly trypsinized fibreblssts in 200 ul cf DMEM-10°%, FCS into 
triplicate 0:45 cm? microculture wells (Microtest IIL, Falcon Labware, Oxnard, CA, U.S.A.) 
and incubating for 18 hat 37 C in 2 5% CO, atmosphere. After adherence of the cells to the well 
bottoms, the medium was removed and repkced with 200 ui fresh DMEM + 20°, FCS with or 
without different concentrations of pentoxifyibne (in the DMEM). The cultures were 
incubated for an additional 96 h, amd afterwards the-fibroblasts were trypsinized and the number 
of cells counted in a haemocytometer, and their viability assessed with trypan blue exclusion. 
The assays were performed using triplicate cultures aed eaca culture was counted twice and the 
values expressed as the number of cells per microsvell + standard deviation (SD). 











Assay of fibroblast collagen production 

The assay of collagen production curing a 24 h period by the confluent fibroblasts cultured in 
the presence of ascorbic acid with and without 10°, ECS was assessed by the incorporation of 
*H-proline into the collagenous protein. Phe use of confluent cultures minimizes growth- 
related events. The freshly trypsinized fibroblasts were pated in triplicate in 0-45 cm? 
microcultures at a near confluent density with 25.000 fibroblasts per well in 200 uil DMEM-10%, 
FCS and incubated for 48 h to precuce a totally confluent monolayer of cells. The medium was 
then removed and replaced with 20@ ul DMEM alone cr DMEM + 16° FCS containing 50 ug/ 
mi ascorbic acid with and without rentoxifyHine and incuba:e: for a further 48 h. The cultures 
were then pulsed with 0-5 uCi of *H-proline (31 Ci/mreol; Amersham Corp, Arlington Heights, 
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IL, U.S.A.) and 50 pg/ml f -aminopropionitrile for the final 24 h of culture. The incorporation 
of ?H-proline into the pepsin-resistant, salt-precipitated extracellular collagen was then 
determined as has been previously described.'! ^*^ Each experiment was performed in 
triplicate wells and the average result expressed as disintegrations per min (dpm) of ?H-collagen 
per 10° cells € SD, with the cell numbers determined by haemocytometer counting the 
numbers of trypsin-released cells in a series of identically treated microcultures. 


Assay of fibroblast glycosaminoglycan ( GAG) production 

Confluent microcultures treated identically to those described for the assay of collagen 
production were used to assess the GAG production. These cultures were incubated without 
f-aminopropionitrile and labelled with o:s 4Ci of * H-glucosamine (22 Ci/mmol, Amersham) 
for the last 24 h of culture. The incorporation of ?H-glucosamine into cetylpyridinium chloride- 
precipitated GAG in the culture medium and cell layer was then determined as previously 
described.!3-!5 Each experiment was performed in triplicate wells and the average results 
expressed as dpm of 3H-GAQG per 10° cells + SD, with the cell numbers determined using a 
haemocytometer following trypsinization. 


Assay of fibroblast fibronectin production 

Confluent microcultures were used to assess the fibronectin production with the cultures 
exposed to ascorbic acid for the last 24 h of culture. The fibronectin content of the pooled 
supernatant media from the wells was determined using a commercially available immuno- 
turbidimetric assay kit (Boehringer-Mannheim, Indianapolis, IN, U.S.A.) as previously 
described, !?-!? and was reported as jig per 10° cells. 


Assay of fibroblast collagenase production 

Confluent microcultures treated as described previously for the assay of fibronectin production 
were also used to assess collagenase activity. However, the terminal 48 h incubations were 
performed in DMEM alone as the FCS interfered with the subsequent assay of the collagenase 
in the supernatant. Collagenase activity was measured by the solubilization of 1^C-labelled rat 
(type 1) collagen fibrillar gels using methods previously reported ^7?" 8 and modified to assay 
larger volumes over a longer period of time. The supernatants were assayed in triplicate and the 
average results reported as mU of collagenase per 10? cells + SD with r'o U defined as the 
amount of collagenase digesting 1-0 ug of collagen per min. 


RESULTS 


In vitro proliferation of keloid and scleroderma fibroblasts 

The addition of 20°% FCS to cultures of human keloid and scleroderma fibroblasts resulted in 
increases of 926% and 1132*5, respectively, in the number of cells compared to serum-free 
cultures which displayed only a nominal proliferation during the 4-day culture period (Table 1). 
The exposure of serum-containing fibroblast cultures to pentoxifylline (100-1000 ug/ml) 
resulted in a dose-dependent reduction in cell numbers, the highest concentration virtually 
negating the proliferative effect of serum on both keloid and scleroderma cells. 

The anti-proliferative effect of pentoxifylline was not due to lethal toxicity on the seeded 
fibroblasts, as the number of trypan blue-positive dead cells in the pentoxifylline treated 
cultures never exceeded those in the untreated controls (data not shown). Similarly, 
pentoxifylline had no effect on the viability of confluent fibroblast cultures used to assess the 
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TABLE t. Effect of pentox#fyline on serum-driven aroliferaticn of keloid and 
scleroderma Sbreblasts 
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TABLE 2. Effect of pentoxifslline on constitutive and serum-driven ccllagen production by 
keloid and selesoderma fibroblasts 
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*H-collazen dpm + SD/:0? fibroblasts 
Pentoxifylline Kzloixd Scleroderma 
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Oo AL t2] 121:8 33:4 392 t 30 150596 

100 359432 1366+ 2:3 398 * 5I 1414 t 3:1 

Soo Rots 767 +42 323 +32 100:8 + 15:0 
1000 24t14 696+ r3 214321 6c 1t38 
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synthetic activities of these cells. However, pentoxify Hi id cause a minor reduction in the cell 
number (10-20%) of these slowly proliferat:ng confluent cultures during the 2-day assay period 
in the presence of 10°, FCS. The results therefore bave been quar:titated on a per cell basis. 


In vitro production of matrix companents by keloid, scleroderma and riorphoea fibroblasts 

The addition of pentoxifylline “1oo-1oo2 ag/ml) to serum-free cultures of keloid and 
scleroderma fibroblasts resulted ina dose-dependent reduction in collagen production, with the 
keloid cells being more sensitive than the sclerederma ceils at all concentrations (Table 2). The 
addition of pentoxifylline to serum-containing keloid or scleroderma fibroblast cultures 
similarly resulted in a dose-dependent reduction in collagen production with the highest 
concentration virtually negating che enhancing effect of 10%, FCS on the production of 
extracellular collagen. The addition of :0520 ugml of pentoxifylline (PTX) to cultures of 
fibroblasts derived from two additional scleroderma patientsand to fibroblasts derived from the 
inflammatory and fibrotic areas of = patient with morphoea resulted in the inhibition (45-93%) 
of constitutive and serum-driven collagen synthesis (Table 3). 
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TABLE 3. Effect of pentoxifylline on constitutive and serum-driven collagen production by 
morphoea and scleroderma fibroblasts 
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Fibroblast ERR EORUM NENNEN t EE E E E E E a 
source DMEM DMEM+PTX  DMEM/FCS DMEM/FCS+PTX 
Morphoea 

Inflammatory 65-14+8-0 43+1-0 165-4 t 2:4 49:5 t£ 33 

Fibrotic 543t37 303 +62 1445486 359257 
Scleroderma 

Line 2 3h 1+2°3 9:4 £07 85.1508 473126 

Line 3 214t02 8-9 O4 Soltis 25:2t04 
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TABLE 4. Effect of pentoxifylline on constitutive and serum-driven glycosaminoglycan 
production by keloid and scleroderma fibroblasts 








5H-glycosaminoglycan dpm + SD/ 10? cells 
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o 357t20 SPSTIT 25:8 t0 348 t24 
100 259213 5064 4:7 22°75 30 353t34 
500 19:3 t 14 312tr3 20:6 +2°5 13:2: 50:9 
1000 40t07 25 8t2°4 19:4 t0: 6 9:512 
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Fibroblasts from keloid and scleroderma exposed to pentoxifylline (100-1000 ug/ml) under 
serum-free conditions were inhibited in a dose-dependent manner as regards their ability to 
produce GAG (Table 4). The addition of pentoxifylline to serum-containing fibroblast cultures 
also resulted in a dose-dependent reduction in GAG production. The addition of pentoxifylline 
to cultures of fibroblasts from two additional scleroderma patients and to fibroblasts from the 
inflammatory and fibrotic areas of morphoea resulted in a similar inhibition (45-71°%%) of 
constitutive and serum-driven GAG synthesis (Table 5). 

The addition of pentoxifylline (soo ug/ml) to serum-free keloid or scleroderma fibroblast 
cultures resulted in a significant reduction in the extracellular fibronectin production. This was 
reduced from 2-03 ug/ 10? cells to 0-57 ug/ 10? cells in the keloid fibroblasts, and from 0°34 ug/ 10? 
cells to o:12 ug/10? cells in the scleroderma fibroblasts. Similarly, 500 pg/ml pentoxifylline 
reduced fibronectin production in the presence of 10% FCS from 2:44 ug/ 10? cells to 1:83 ug/ 
105 cells for keloid fibroblasts and from 1:84 ug/ 10? cells to 1:26 ug/10? cells for scleroderma 
fibroblasts. 
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TABLE S. Effect of pentoxifviline on constitutive and serum-driver GAG production by 
raerphoea and scleroderma fibrebiasts 
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TABLE 5. Lack of effect of pentoxifvilme on 
collagerase activity in keicid end scleroderma 
fibroblasts 
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In vitro collagenase activity produced by keloid and scleraderma fibroblasts 
Exposure to pentoxifylline (100-1000 g/ml) failed teal:er thecc llagenase activity produced by 
fibroblasts from keloid and line 1 sclerodermz as shewsz in Tabie 6. 


DISCUSSION 


Recent studies suggest that cytokines may be responsible in fibrotic skin diseases for activating 
excessive biosynthesis of the extracellular matrix which is characteristic for these disorders. ! ?:2? 
The use of cytokines in the treatment of these condition: has rot as yet been fully developed,’ 
and alternative treatments are required. The purpose of this study was to determine whether 
pentoxifylline inhibited the activities of fibroblasts derived from fibrotic skin, as we had 
previously found with those derived from norma! adult skin. ^ 

In our present study, we have demonstrated that in vir7o exposure to pentoxifylline caused a 
dose-dependent inhibition of collagen. fibronectin and GAG proéuction by fibroblasts derived 
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from keloids and the skin of patients with scleroderma and morphoea. This was observed both in 
the absence and presence of 10% FCS. In vitro exposure to pentoxifylline also resulted in a 
marked reduction in the proliferation of fibroblasts derived from both keloids and from patients 
with scleroderma. However, it had no effect on collagenase activity by these fibroblasts. These 
results differ slightly from what we have previously reported for normal fibroblasts, '* in that 
pentoxifylline only inhibited the collagen, fibronectin and GAG production of one normal 
fibroblast line studied in the presence of FCS and pentoxifylline enhanced its elaboration of 
collagenase activity. However, subsequent studies on three additional normal fibroblast lines 
indicate that most fibroblasts derived from normal skin have a degree of responsiveness to 
pentoxifylline comparable with those derived from fibrotic skin, with pentoxifylline inhibiting 
collagen, fibronectin and GAG production both in the absence and presence of FCS, but it has 
no effect on the collagenase activity. 

The inhibitory effects of pentoxifylline on the proliferation and biosynthetic functions of 
fibrotic-derived and normal-derived fibroblasts does not appear to be due to a generalized toxic 
effect of pentoxifylline on fibroblasts, as both control and pentoxifylline-treated cultures 
contained similar low numbers of non-viable cells. Pentoxifylline is selective in its inhibitory 
control of protein synthesis by fibroblasts, in that no effect was observed on the collagenase 
activity. Also pentoxifylline in a concentration of 1000 ug/ml does not effect either the 
constitutive or cytokine-induced production of interleukin 6 m-RNA or protein, or cytokine- 
induced expression of the major histocompatibility antigen HLA-DR or intercellular adhesion 
molecule-1 or constitutive tumour necrosis factor-a-receptor expression by fibroblasts from 
normal or fibrotic skin. 

This study suggests that pentoxifylline may be a useful anti-fibrotic agent for the treatment of 
dermal fibrotic disorders. Intravenous administration of pentoxifylline may be useful in 
producing concentrations in vivo similar to what is found to be inhibitory to fibroblasts zn vitro. 
High concentrations may also be achieved following intralesional injection or selective tissue 
perfusion. Oral administration of pentoxifylline produces serum concentrations of only 2-5 ug/ 
ml of unmetabolized drug.?! However, the effectiveness of pentoxifylline at this concentration 
on leucocyte function is enhanced in vivo as compared to im vitro (W.Novick, personal 
communication), and this may be the case also for skin fibroblasts. Thus, oral administration of 
pentoxifylline could result in an effective anti-fibrotic therapy. 
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SUMMARY 


The side-effects of long-term cyclosporin A (CyA) treatment in 26 patients with severe psoriasis 
were evaluated. These patients had a mean PASI score of 30:2 and were treated with CyA for 
between 7 and 37 months (mean 19:5 months). There were three groups according to the dose of 
CyA, <2 mg/kg per day, 2-3 mg/kg per day and > 3 mg/kg per day. In all three groups, CyA 
was found to be equally effective. Treatment with CyA was discontinued in 12 of the 26 patients 
because of nephrotoxicity and/or development of hypertension. One was in the « 2 mg/kg per 
day group, three were in the 2-3 mg/kg per day group and eight in the > 3 mg/kg per day group. 
There was no hepatotoxicity with CyA treatment. One patient developed two squamous cell 
carcinomas of the skin. 


Cyclosporin A (CyA) was first isolated in 1973 ! and was found to be effective in prolonging the 
survival of grafted tissue.^? There is evidence that CyA induces immunosuppression by 
effecting the responses of resting T lymphocytes, as reviewed by Bloemena.* Recently, it was 
demonstrated that the CyA binding protein, cyclophilin, is identical to peptidyl-prolyl cis-trans 
isomerase.’ These findings may contribute to the understanding of the early intracellular 
events in T-cell activation that are suppressed by CyA. 

Psoriasis, which may be a T-cell mediated disease," was first successfully treated with CyA in 
1979.? Several studies have indicated that this drug is most effective for plaque psoriasis and also 
for palmoplantar pustular psoriasis." ^? However, so far the experience with CyA in the long- 
term therapy of psoriasis is limited.???* Apart from the side-effects of hypertension and 
impaired renal function? little is known about the long-term side-effects in the treatment of 
psoriasis. We analysed the data of 26 patients with psoriasis who were treated with CyA for a 
mean period of 19:5 months. 


Correspondence: Dr M.A.de Rie, Department of Dermatology, University of Amsterdam, Meibergdreef 9, 1105 AZ 
Amsterdam, The Netherlands. 
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PATIENTS AND METHODS 


Patients 

Twenty-six patients with severe psoriasis who had treatment with CyA for a mean period of 19:5 
months (range 7-37 months?) were stud:ed. One patien: also had palmoplantar pustulosis in 
addition to plaque psoriasis. Al! the patients had previously received topical treatment and apart 
from five, they had all had systemic trestment with ora! psoralens and UVA (PUVA) and/or 
methotrexate and/or etretinate. None of tre patients had systemic treatment in the month before 
starting therapy with CyA. 





Cyclosporin treatment 

Treatment with CyA was given “or at least 7 Months without interruption. All the patients were 
initially treated with 3 mg/kg per day of cyc.osporm and according to the clinical response the 
dosage was then adjusted. If the treatment was discontinued it was stopped for no longer than 4 
weeks. The dose was given either once or twice daiky. The clinical evaluation before and during 
therapy with CyA was made using the Pse-iasis Arca and Severity Index (PASI).*> At monthly 
intervals patients were evaluated as to their PASI scere and for side-effects. Laboratory 
investigations were also carried cut. Hypertension was defined as a diastolic blood pressure of 95 
mmHg or more and/or a systolic pressure of > 1 so ramHg. Laboratory investigations included a 
full blood count, renal and liver function tests. The trough concentration of CyA in the blood 
was determined by a radioimmunoassay. 





RESULTE 


According to the mean dose of CyA given during the treatment period, there were three groups 
formed as shown in Table 1. The three grcups were comparable for the mean age, initial PASI 
score and the maximal reductionof the PAS] and the duration of treatment. All the clinical data 
from the CyA-treated patients were analvsed. 








Blood pressure 

There was a dose-related effect on tbe diaszolic blood pressure, as shown in Figure 1. During the 
first 18 months of treatment with:CyA there was an increase in the mean diastolic blood pressure 
which appeared to be dose-related (Table 2). The mean increase of diastolic pressure in the 10 


patients treated with CyA > 3 mz/kg per day was 16 mmHg and hypertension occurred in five of 








TABLE 1. Comparison of three different groups of Cu -treated psoriasis natients; number of patients (72) in each group, 
mean and standard deviation (SD) of ags, PASI, maximal achieved PAS! reduction and duration of CyA treatment 
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PASI-reduction Treatment-period 
Age (ears? PAS! (953 (months) 
Mean Cy A dosage eciam iiie venei M € —ÀXÀ' ee SNR DES: uv 000 RE Se ee Ene s DEOR T nent Rie gata DESEE REN NER 
(mg/kg per day) n Mean SD Mean S Mean SD Mean SD 








* Range 3-124 mg CyA'kg per day. 
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FIGURE I. The mean increase of diastolic blood pressure (mmHg) versus the treatment time (months) is 
given for each CyA dose group. The numbers above the columns indicate the number of patients with an 
increase of diastolic blood pressure versus the number of patients treated with CyA. 


TABLE 2. Post-treatment evaluation of all patients 





CyA dosage (mg/kg per day) 


Bt n ra t a s m a a a aai Aa a ANN A HAVE PUR n NS rte ean ovy penarum eres 


Mean increase of: O-2 2-3 >3 
Diastolic BP (mmHg) 12 11 16 
Systolic BP (mmHg) 22 8 I5 
Creatinine (umol/D) 9 18 26 
Potassium (mmol/l) 0:7 Og 0:7 
Alkaline phosphatase (mmol/D 14 10 6 





Data are presented for all patients after completion of CyA 
treatment. BP, blood pressure. 
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them. There was no definite correlation between the dose of CyA and the mean increase of the 
systolic blood pressure (Table 2). However, those patients treated with > 3 mg/kg per day 
developed a time-related increase in the systolic blood pressure (data not shown). 


Creatinine 

There was a dose- and time-related effect on the mean serum creatinine level in the patients. 
This was defined as an increase of 110°, above the baseline value for the serum creatinine. After 
2 years of treatment, all the patients still on therapy had an increase in their serum creatinine 
(Fig. 2). This was most marked in those patients created with > 2 mg/kg per day of CyA. 


Potassium 

An increase in the level of potassium in the blood was found in almost all the patients treated 
with CyA (Table 2). The dosage of CyA >3 mg/kg per day produced in some patients 
hyperkalemia at a level > 4:5 r:mol/l (Table 37. 
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each CyA dose group. The numbers above the columns indicate the number of patients with an increase of 
serum creatinine versus the number of patients treated with CyA. 
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TABLE 3. Summary of objective and subjective adverse effects, arranged 

according to CyA dosage. The numbers correspond to the number of patients 

with an adverse effect (n — number of patients in corresponding Cv A-dosage 
group). 


KENNEN aao 


CyA dosage (mg/kg per day) 





0-2 2-3 >3 
Adverse effect (n= §) {a= 10) (n= 11) 
Objective signs 

Hypertension 2 1 5 
Nephrotoxicity 2 7 9 
Hyperkalemia 3 4 5 
Squamous cell carcinoma o o I 
Febris eci. o o 1 
Tremor o 3 o 
Gingiva hyperplasia O 1 o 
Hypertrichosis e 2 2 
Subjective signs 
Myalgia I 2 2 
Gastrointestinal upset 1 o 2 
Nausea 2 2 2 
Vertigo Q o 2 
Fatigue I 2 3 
Hyperhidrosis I o o 
Headache o 2 4 
E a a i ra 
Alkaline phosphatase | 


During treatment with CyA there was an increase in the level of alkaline phosphatase in the 
majority of the patients. However, this did not correlate with the dose of CyA (Table 2). 


Adverse effects 

Treatment with CyA was discontinued in 12 of the 26 patients because of nephrotoxicity and/or 
hypertension (Table 3). One patient was from the «2 mg/kg per day group, three from the 2-3 
mg/kg per day group and eight from the » 3 mg/kg per day group. There were no other 
consistent abnormal laboratory findings in the patients treated with CyA, and in particular there 
was no hepatotoxicity from the drug. On stopping the treatment with CyA, the hypertension 
and signs of nephrotoxicity resolved. 

An overview of all the side-effects as noted is shown in Table 3. In one patient two squamous 
cell carcinomas of the skin were diagnosed; this patient had been treated in the past with PUVA, 
methotrexate and etretinate. Several patients, especially females with dark hair, complained 
about hypertrichosis. There were other well-known Cy A-related side-effects in the patients 
such as gastrointestinal disturbances and tremor. Several patients suffered from myalgia and 
fatigue. These adverse effects subsided within days of discontinuing CyA treatment. 


DISCUSSION 


In our study it was noted that patients with severe psoriasis appeared to require a higher dose of 
CyA than patients with less involvement. However, the analysis of the PASI of these patients 
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and of the dose of CyA indicated tba: this index dic not predict the dose of CyA that is required. 
This supports our hypothesis ? that each individual patient has a critical dose of CyA that is 
required to clear their psoriasis. It can be envisaged that above a certain dose of CyA, the 
reduction in PASI score is independent from the dese given. Our results on long-term treatment 
indicated that tachyphylaxis with CyA does net cccur ia psoriasis. 2? ?* 

A major problem in the analysis of our data is the difference in the treatment periods. Only 
those patients with either acceptable or no significant adverse effects remained on treatment 
with CyA. Because of this selection there is a misleading decline in blood pressure and the serum 
creatinine after 2 years. Hypertension developed im eight patients, mainly in those who were on 
CyA in a dosage > 3 mg/kg per day. A reduction in the dose of CyA because of hypertension or 
because of an elevated serum creatinine or hyperkalemia resulted in the exacerbation of psoriasis 
in 12 of the patients. The use of anti-hypertensive drugs was unsatisfactory in our patients. 

In contrast to the reports on renal transplant patients,*° we found that in our patients with 
psoriasis there was a progressive increase in the diastolic blood pressure and the levels of 
creatinine and potassium during continuous long-term therapy with CyA. 

Although high-dose treatment with CyA may lead to hepatotoxicity in renal transplant 
patients,^? we found no significant changes in the ver function tests in our patients. The rise in 
alkaline phosphatase seen in our study wes probably due tc an isoenzyme of bone origin and not 
related to liver damage.^" 7? In our study none of the patients had any lymphoproliferative 
disorder, though malignant lymphomas kave been reported in patients on therapy with CyA. As 
recently reported, one of our patients with psoziasis developed two squamous cell carcinomas 
during treatment with CyA,*” but it is difficult, in view of the previous treatment, to establish 
the precise role of the drug in the development of the skia cancers. However, the occurrence of 
skin malignancies emphasises the importance of a complete examination before and during 
treatment with CyA. Recently, squamous cell cascinomas have been reported in patients on 
CyA therapy for non-malignant skin disorders," and am increased frequency of epidermal 
dysplasia was found in renal transplant patients treated with CyA.?! 

This study confirms that CrA is most effective in Gearing psoriasis and in maintaining 
remission. Therapy with CyA is, however, restricted by time- and dose-related nephrotoxicity, 
hypertension and hyperkaiemia 
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SUMMARY 


To determine the relative roles of coryneform bacteria and Trichosporon beigeli in the 
pathogenesis of genital white piedra, scrotal hair from 10 subjects was studied. Hairs were 
examined by light microscopy to determine the relative proportions of each organism, and were 
also cultured for coryneforms and yeasts. Histologically, hair nodules from five out of nine cases 
showed a mixture of yeasts and bacteria, four had bacteria alone, and none showed yeast alone. 
Five strains of T. beigelii were cultured, two strains of Saccharomyces cerevisiae and 22 strains of 
coryneforms. The isolates were tested for synergism by a plate-overlay method. Growth of 
coryneforms occurred over and around sections of the plate inoculated with T. beigel but not 
around the control yeast, S. cerevisiae. There were strain differences in the stimulatory response 
of both T. beigelii and coryneform strains. In reverse experiments coryneforms did not enhance 
growth of T. beigelii. It was concluded that white piedra is a mixed infection caused by the 
synergistic action between T. beigelii and a specific coryneform bacteria resulting in invasion of 
the hair cuticle and cortex. 


White piedra was originally described in 1865 by Beigel! who discovered white nodules 
adherent to the hair of a wig. In 1902, Vuillemian found similar nodules on the hair of a 
moustache and isolated a yeast-like fungus which he named Trichosporon beigelit. Over the years 
white piedra has been thought primarily to affect the hair of the scalp, beard, and moustache, but 
has also been found to affect the eyelash, eyebrow, axillary and especially perigenital hair. 
Clinically, it appears as white to tan, green or reddish nodules adherent to the shaft of terminal 
hairs. They are often barely visible and may be either discrete or coalesced into sleeve-like 
concretions.^ White piedra was considered to be very rare in the United States until 1986 
when a 40%, prevalence was found in patients living in Houston, Texas.? In the same study, 
coryneform bacteria were commonly found among the hair concretions. 

Trichomycosis pubis is considered to be a variant of trichomycosis axillaris, a superficial 
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infection of axillary hair by ceryneform bacteria resulting in the formation of small nodules 
adherent to the hair shaft.’ While axillary involvement has been reported to occur in as many as 
one-third of normal adults,® the prevalence of pubic hair infection is thought to be much lower. 
An incidence of between 26 and 35°; was resorted for the former and only 2-6^;, for the latter.’ 
The aim in this project was to study, in detai, the relative role of coryneform bacteria and yeasts 
in the pathogenesis of genital white piedra and to compare it with trichomycosis pubis. 


Morphological studies 

Using alcohol-cleansed scissors, scrotal hairs were clipped from nine subjects with genital hair 
nodules and one control subject free of hair nocules. All subjects gave informed consent. The 
specimens were examined at x :o magni‘icatiom using a stereoscopic microscope to verify the 
presence of nodules on the hair shaft. A 10%% potassium hydroxide preparation was examined at 
x 100 and x 1000 magnifications and the presence of bacteria and/or yeast forms noted. The 
hair was embedded in plastic: thin sections were stained with toluidine blue and were examined 
at low and high powers, and under oil immersion. 


Microbiology 

Additional hairs from the same subjects, were soaked overnight ia phosphate-buffered saline 
pH 7:2 containing 0-1% Tween 85 to soften the encrustations. These were removed by scraping 
and inoculated onto Casman's sheep blood agar pates, incubated at 35°C for cultivation of 
bacteria and onto Sabouraud glucose agar ‘SGA)slants and incubated at 25°C for cultivation of 
fungi. All bacteria were identified by routiae diagnostic methods.!? Yeasts were screened 
morphologically and for urease production and further identified by the API Yeast Ident 
system. 








Synergism studies 

A plate-overlay method was used to test for synergism between T. beigelii strains and 
coryneform bacteria. T. beigelii isolates were spot moculated onte SGA plates. Coryneform 
bacteria, cultured on Casman’s sheep blood agar for 3 days at 35°C, were suspended in 0-8 5%% 
NaCl and the suspensions were standardized 20 the eptical equivalent of the MacFarland tube 
no. I. An inoculum of o: 1 ml of suspension was added to 10 ml of molten 1-5% agar (Bacto agar, 
Difco Laboratories, Detroit, MI, J.S.A.) in tap water at 48°C and overlayed on the SGA plates 
which were incubated at 35°C for 5 days. Im tap water agar, minute colonies are formed but the 
medium is incapable of supporting further growth of the coryneforms. The appearance of a zone 
of confluent growth surrounding the point of inoculation of T. beige!ii was therefore defined as 
synergistic growth. Other media for overlays were tried including distilled water, buffered 
saline at pH 7:2, and 0:85*4 saline, but zones cf stimalation of growth were best demonstrated 
using tap water agar. Synergism experiments werealso done with four T. beigelii strains isolated 
from our previous study, one strain of Candide albicans and one of S. cerevisiae (Baker’s yeast). 
Six additional coryneform bacteris from the previeus study and seven culture collection strains 
of Corynebacterium spp. and related organisms were also examined ‘Table 1). 
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TABLE 1. Bacteria and their source 











Bacteria Source 

C. diptheriae Dr J. Clarridge* 
C. pseudotuberculosis Dr J. Clarridge 
Corynebacterium JK Dr J. Clarridge 
Rhodococcus equi Dr J. Clarridge 
C. renale ATCC 19412 
C. pilosum ATCC 29592 





* Veterans. Administration Hospital, Houston, 
Texas, U.S.A. 


RESULTS 


Histology 

Macroscopically, all the specimens looked similar with lightly coloured nodules adherent to the 
shaft of the terminal hair. Toluidine blue imparted a red colour to the fungal walls but stained 
the bacteria blue. Under low power light microscopy (Fig. 1), it was easy to identify the fungi 
but under higher magnification oil immersion (Fig. 2) was necessary to appreciate the bacteria 
adherent to the hair shaft. In some cases, both bacteria and fungi had invaded the cortex (Fig. 3). 
Potassium hydroxide examination of the affected hair was not useful in identifying bacterial 
infection although the characteristic masses of the yeast forms of T. beigelii could easily be seen. 





FIGURE 1. Thin section of affected hair imbedded in plastic. Yeast forms of Trichosporon beigelii are 
readily apparent but bacteria are not discernible (toluidine blue, x 400). 
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FIGURE 2. Thin section of hair showing elevation of thecuticle by invading organisms. Y. yeast forms and 
B, bacteria (toluidine blue. =x moo). 
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FIGURE 3. Thin section of hair showing irwasion cf the hair cortex by beth bacteria (B) and yeast (Y) 
(toluidine blue, x 1000). 


Both bacteria and T. beigelii were observed in five out of 10 subjects; four subjects demonstrated 
coryneform bacteria alone; while in the remaining contro! case, no lesions were seen. 


Microbiology 
Table 2 summarizes the organisms isolated from each culture. T. beigeln was isolated from every 
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TABLE 2. Correlation between histology and cultures of infected hair 


tC LD 


Pati 
desi 


E-1 
E-2 
E-3 
E-4 
E-5 
E-6 
E-7 
E-8 
E-9 
E-1 


Micro-organism cultured 


Coryneforms 
ent Histology T. Other Staphylococcus Gram ao 
gnation of hair beigelti yeast epidermidis negative rods Lipophilic Smooth Group III 
Y*+Bt + + ! = 
Y+B + + i " *(2) 
Y+B f i + (2) 
No lesion + + (1) 
B f 
B t + 
Y+B - : - -— + (3) 
Y «B : - i + + (1) 
B + + (1) F(3 
o B + (1) + (3) 


EEUU UU M 


* Y, Yeast. T B, Bacteria. ( ), No. of strains. +, Organism present. — , Organism absent. 





FIGURE 4. Culture from direct plating of a crushed hair nodule showing distinctive colonial morphology 
of Group III coryneform bacteria grown on Casman's sheep blood agar at 37 C for 5 days ( x 5:4). B, 
bacterial colony; Y, T. beigelit colony which is a smooth colony when grown on blood agar at 37 C. 
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FIGURE 5. Synergistic growth pattern of corymeferms around colonies of T. beigelii (left). No stimulation 
of growth occurs around the colony of Saccaeromyces cerevisiae (right). 


specimen where yeasts were visualized. Im two patients, E-2 and E-7, S. cerevisiae was isolated 
as well. This organism was cultured from =-6, although no yeasts were seen histologically in the 
hair lesions. Coryneform bacteria were cultured from nine of the 10 specimens including E-4, in 
which there were no lesions. Although coryneforms were seen histologically in E-1, none were 
cultured. Because of the lack of a definitive taxonamic scheme for coryneform bacteria, they 
were divided by their colonial morphology into three groups: the lipophilic small colony type, 
the smooth creamy large colony type and the third designated as Group III. The organisms in 
Group III have a distinctive co onial mcrphology (Fig. 4) when isolated with T. beigelii on 
Casman's sheep blood agar grown at 37 €. Under these cultural conditions, T. beigelii forms a 
smooth dark colony unlike the c:stinctive colony fermed on SGA 


Synergism 

A synergistic bacterial growth pattern was observed when T. beigedi was cultured with certain 
isolates of coryneform using the cverlay method. In Figure 5, enhanced growth of coryneform 
bacteria is seen surrounding the T. beigelii colony. All strains of T. beigelii enhanced growth of 


TABLE 3. Synergistic zrowth of corvneforms in 
the presence of T. beig lit 


No. str. ins show. ng 


Bacteria ‘ested synergism 
Lipophilic coryneforms 0/3 
Smooth coryneforms 2 16 
Group II! coryneferms 9/14 
C. diphtheria oji 

C. renale 5/1 

G piles 4n I 

C. JK 
Group G-.I I 


Rhodococcus equ: 0/1 
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susceptible bacteria, but to a variable degree. S. cerevisiae had no effect upon the growth of 
coryneforms while Candida albicans was inhibitory to bacterial growth. Table 3 summarizes the 
stimulation of growth of the various groups of coryneform bacteria when cultured with 
T. beigelii. Synergistic growth of lipophilic coryneforms and culture collection species of 
Corynebacterta was absent. The growth of nine out of 14 isolates of Group III coryneforms was 
enhanced as was that of the single strain of Rhodococcus equt. 


DISCUSSION 


Although chemical methods have increased the understanding of the taxonomy of Gram- 
positive non-sporeforming bacteria,!! those isolated from normal skin are, as yet, not well 
defined. For descriptive purposes in this study, the designations of large colony, lipophilic and 
Group III were chosen. Lipophilic coryneforms, which grow poorly on most routine 
bacteriological media unless supplemented with lipid such as Tween 80, are well recognized by 
skin microbiologists!^ as are some of the common large colony types. The bacteria associated 
with white piedra lesions, designated Group III, can, on culture, be readily differentiated. 
These organisms form pinpoint colonies after 3 days’ incubation at 35-37 C, but after further 
incubation up to 5 days, the characteristic convex colony with papillate surface and crenated 
edge develops with a distinct malodour. Therefore, with an incubation time of 48 h, these . 
organisms would not be observed on routine cultures even though they are not fastidious.. 
Characterization is currently in progress and the results of cell-wall analysis, fatty acid 
composition and biochemical tests indicate that this is a new species of Brevibacterium. > 

The frequent isolation of Group III coryneforms with T. beigelii in our previous report? led to 
the expectation that a specific relationship between these coryneforms and T. beigelit would be 
found in this more detailed study. Indeed, of the five specimens with T. betgelit, Group III 
coryneforms were isolated from four of these. In the remaining case, E- 1, coryneform bacteria 
were visualized histologically, but were not cultured. In this case, the heavy growth of E. colt and 
Staphylococcus epidermidis may have prevented the isolation of the slower growing coryneforms. 
Although there were only four cases of the combination of T. beigelti and the distinctive Group 
III coryneforms, these organisms were not isolated from the other cases which yielded only 
coryneforms from the hair lesions. This association, in combination with the in vitro growth 
data, suggests that this is a specific mixed infection. This report shows (supporting previous 
studies?! ^, that a variety of coryneforms can colonize hair and invade the cuticle. The question 
is whether the extent of invasion into the cortex as shown in Figure 3, is facilitated by the 
synergistic activity of the two organisms. 

Although we have been able to demonstrate stimulation of bacterial growth in the presence of 
T. beigelii and not the reverse, some mutually synergistic relationship appears to exist between 
the yeast and the Group III. Fungal by-products of metabolism may provide nutrients to 
augment bacterial growth. Proteolytic activity, which is one of the biochemical features of 
Group III coryneform, may then facilitate hair shaft invasion by both organisms. 

Much has been written on trichomycosis axillaris,?! !$ but little on trichomycosis pubis as 
an independent entity. The first study in the English literature was by White and Smith!" who 
attributed the infection to an unknown coryneform. In one of their two patients they also 
cultured T. beigelii (as ‘T. cutaneum’) but they considered this to be a contaminant. Both patients 
had a clinical picture consistent with white piedra. None of the literature on trichomycosis pubis 
makes any mention of attempting to culture for T. beigeli. 

Culture results may be misleading. T. beigelii is usually inhibited by cyclohexamide!? and 
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does not grow readily on Mycosel or dermatophyte test medium (DTM), the most common 
culture media used by dermatologists. it is sess grown on SGA with chloramphenicol. 
Coryneforms are not routinely cultured, and identification ef species is difficult. Because of the 
difficulties in culturing these organisms, an exact diagnosis of white piedra or trichomycosis 
pubis may be impossible to make using routine culture methods. 

Most reports on clinical studies of white piedra mention difficulty in eradicating the 
infection. ! 9:1? Temporary resolution can be achieved, but usually the infection rapidly recurs. 
This could be due to environmental factors, host susceptibility, inadequate treatment of all the 
involved pathogens and poor personal hygiene. Ezrlier reports speculated about the role of 
personal hygiene in the pathogenesis of both white piedra3*? and corynebacteria infections.?? 
Treatment should be aimed et the coryneforms which are sensitive to Triclosan, an active 
ingredient in antibacterial soaps, and also to topical antibiotics such as Clindamycin or 
Erythromycin. Itis doubtful that systemic antibictics would have any effect on hair concretions. 

In conclusion, we postulate that there are two diseases: trichomycosis pubis, caused by a 
variety of coryneforms, a counterpart of trichomyccsis axillaris in the groin and white piedra, 
which is caused by the synergistic effect of T. beigelr and 2 specific coryneform. It is uncertain 
whether T. beigelii stimulates the growth of the coryneform which is the primary invader, by 
proteolytic activity, or if the organisms together are necessary to penetrate the hair. It is 
important to know, however, thatthe isolation of T. eeigeli: from hair is actually from the lesion 
as T. beigelii has also been found on normal skim in the perigenital area.?! 7? The criteria in 
making the diagnosis of genital white piedra are: G) the presence of clinical disease, which 
includes nodules on hair shafts and a possib/e association with rash aad pruritus or irritation; (ii) 
the presence of fungal elements and bacteria in the affected hair shaft seen on microscopic 
examination; and (iii) the growth of T. bergek and the specific coryneform from affected hair on 
the appropriate media. Further studies are in progress to characterize the coryneform and also to 
determine the prevalence of T. bagea#i on normal skin in the groin. 
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SUMMARY 


Distal nail thickness was measured using an electronic micrometer and both distal and proximal 
nail ultrasound times were recorded in 20 volunteers (10 male, 10 female) aged 20-39. The 
fingernail ultrasound velocity was 2:26 x 10? m/s (subject range 2:03-2:69) (analysis of variance 
technique). The proximal ultrasound transit time was greater than distal ultrasound transit 
time. In three volunteers, five micrometer and one distal midline ultrasound measurement of 
five nails were repeated on 10 occasions over 2 weeks. For the micrometer readings the average 
coefficient of variation was 5:394 (SD  2:4?,), and for the ultrasound reading the average 
coefficient of variation was 40% (SD +1-3%). 

'To assess the influence of hydration, in five volunteers the distal nail micrometer thickness 
and the distal nail ultrasound transit time were measured on five nails before and after 30 min of 
immersion in water initially at 37°C. The mean distal ultrasound transmission time increased 
from 0:20 0:04 us to 0:22: 0:04 us (P «o'oot1) after water immersion. The micrometer 
measurements and ultrasound velocity did not change significantly (mean ultrasound velo- 
city = 2-01 x 10° m/s before, 2:04 x 10° m/s after immersion). 


Instrumentation capable of measuring nail thickness accurately i vivo is needed to record 
disease status, e.g. in the yellow nail syndrome or in thin brittle nails, and to record changes in 
nails following therapy. Nail thickness measurements are needed to interpret the rate of nail- 
plate formation from the nail linear growth rate, and to interpret other nail physical properties 
such as flexibility. 

Following the description of the measurement of ultrasound transmission time in human 
fingernails in vivo! there is a need to validate this technique, by determining the repeatability of 
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the measurements and by estimeting the norma! range o: nail ultrasound velocity in vivo. In 
addition the range of variation expected in repeated measurement of distal nail thickness by an 
adapted electronic micrometer needs to be established, as itis this measurement which is used as 
a standard for interpretation of altrasound measurements. The previous estimate of human 
fingernail velocity was 1600-2800 m/s,' confirmed bv Jemec and Serup.? The main aims of this 
study were to establish more exactly ultrasound velocity i evo, and to determine the range of 
repeatability of nail ultrasound and micrometer readings. 

The degree of hydration of nails is the single most important factor in influencing the physical 
properties of hardness, flexibility and brittleness. As the degree of nail hydration may vary 
considerably, knowledge of its effect on measurement methodology :s important. Dried cadaver 
nails i vitro increase in weight br 18" after 30 min of immersion in water and become more 
flexible." Nails are easier to cut after a bath, but theinduence ef water immersion i7 vivo on nails 
has not previously been formally studied. It is in pertant tə establish whether previous recent 
water immersion may influence utrasound or micrometer readings. 

Once these techniques have been validated it might then become possible to use ultrasound to 
measure nail thickness across the mail plate 72 vivo. The measuremen: of physical properties and 
the function of nails in vivo is more relevant but more cifficui than in vitro,* and ultrasound may 
provide a useful additional objectise technicue. Measurement of nail thickness is of value in the 
assessment of therapy, in the further quantification of congenital and acquired nail defects and 
the effects of systemic diseases such as iron deficiency or uraemia on nail plate. 








METHODS 


Twenty healthy volunteers agreed :o have their nails measured by ultrasound and micrometer. 
This study had received approval from the University Hospital of Wales Medical Ethical 
Committee. All ro fingernails were studied cn each o£ the 2o:subjects (10 male, 10 female; aged 
20-39, 10 aged 20-29 years, 10 aged 30-39 vears). AI! the sabjects were right handed. 

The distal nail thickness was measured five times on each nail using an adapted Moore and 
Wright Micro 2000 electronic micrometer.’ The site of measurement was within the middle 
third of the protruding nail. The tio of the ‘anvil’ on the micrometer, which is approximately 
I mm across, was placed as close as possible to the junction of the inferior border of the nail and 
underlying skin, but not so far in as °c cause discomfort by compression of the underlying distal 
nail bed. 

The ultrasound transmission time was measured using the Cutech Dermal Depth Detector, 
an 18 MHz centre frequency, 16 MHz band-width pulse-echo ultrasound system. An especially 
made conical ultrasound probe was used; th:s was designed to allow easier orientation of the 
probe at right angles to the curved nail surface by having a wider flat base (4-mm diameter), but 
retaining a standard central transmission hole (3-mm diameter). Water was used as the sonar 
medium; domestic ‘Cling-Film’ ‘ was used to hold the water in place and a water based gel was 
used to provide contact between the probe and the curved nail surface. 

On each nail an ultrasound transmission time was recorded in the nail midline distally so that 
the centre of the probe was either cverlying or as near as pessible to the site of micrometer 
measurement. In addition a further reading was taken also ia the midline but approximately 
3 mm from the proximal nail fold. 

A typical ultrasound echo pattern displayed on the oscilloscope is shown in Figure 1. It was 
decided to standardize the echo time recorded as bemg that between the maximal ‘down’ 
deflection in the initial nail surface echo complex and the maximal ‘up’ deflection in the nail- 
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FIGURE 1. Oscilloscope display of ultrasound echo. The arrows point to the maximal ‘down’ echo 
arrow I) and the maximal reflected ‘up’ echo (arrow 2). The time between these points was recorded. 
The horizontal scale is 0:2 us per large division. This figure is from an actual measurement of nail 
thickness of the distal part of a thumbnail i» vivo 


epidermis interface echo complex, in order to take into account the expected phase reversal of 
the echo at the water-nail interface. In order to assess the variability of the above techniques, 
repeated readings were carried out daily on three male volunteers in the 30-39 year age range. 
On each occasion all five nails of the right hand were measured. Five distal micrometer readings 
and one distal ultrasound reading were taken from each nail as described above. In two 
volunteers 10 readings were taken and in the other volunteer eight readings taken within a 12- 
day period. The measurements were recorded on each occasion without reference to previous 
recorded results. 

Assessment was made of the influence of hydration on nail thickness, ultrasound transmission 
time and ultrasound velocity. In five volunteers (males aged 30-39) one distal ultrasound 
reading and five micrometer readings were taken on each nail of the right hand immediately 
before and immediately after immersion of the hand and nails in water for 30 min. This time was 
chosen because measurements of in vitro water immersion suggest that almost maximal water 
uptake will have occurred by 30 min.* The temperature of the water at the start of the immersion 
ranged from 36-39 C, and at the end of the 30 min in each case the temperature had fallen by 
approximately 5 C. 

The results were analysed using analysis of variance and Wilcoxon techniques. 
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FIGURE 2. The relationship of dista? ultrasound :ransmission time ro distal micrometer measurements 
(200). The slope is 0:392 us/mm. The outermost dotted lineswepresent two standard deviations from the 
mean and the inner dotted line represents one standard deviation fram the mean. 





RESULTS 


Ultrasound velocity in nail 
The relationship of the 200 measurements of ultrascund transit time to distal micrometer 
measurement is given in Figure 2. This shows the linear regression of the one-way ultrasound 
transit time on the micrometer tixzckness readings. This regression analysis was used to 
determine whether a linear relationship existed between the variables (ultrasound and 
micrometer), and to establish an estimate of the percentage variation ef the derived individual 
velocity values. It should be noted that in undertaking regression analysis of two variables a and 
b, because of the fundamental concepts involved in caiculating the slope of the graph, the results 
obtained are different depending on whether ‘2’ or ‘6’ :s the independent variable. Hence the 
inverse of the slope of the regression of A-scan on micrometer readings is not the same as the 
slope of the regression of micrometer on A-scan readings. Clearly the independent variable in 
this case is the micrometer reading: however regression analysis was carried out in both ways. As 
the two graphs intercepted the ‘y’ axis on both analyses, this indicated that there was no reason 
to believe that there was a systematic error in the ultresounc readings, for example that the 
wrong point on the oscilloscope trace was chosen. 

Having established this, 200 paired readings were Ing transfermed to improve the symmetry 
of the distribution. Each individual ieg velociry value was calewlated, the mean taken and the 
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FIGURE 3. Notched box and whisker plot to show distribution of derived ultrasound velocities in 200 nails. 
In a notched box and whisker plot, the width of the box is proportional to the square root of the number of 
observations. The box contains the central 509; of the data points. The centre line represents the median 
value. The whiskers extend to the extreme values. Individual points beyond 1:5 times the box length are 
placed as individual adjacent values. The boxes are notched so that any pair of boxes with non- 
overlapping notches have significantly different median values at a level of P — 0:05. 
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FIGURE 4. Notched box and whisker plot to show nail ultrasound velocity for each finger position from 
20 subjects. 


370 A. Y Finlay et ad. 


velocity mean derived from the anti-log of this. The mean uitrasound velocity (individual nail) 
derived in this way was 2-26 x 10° m/s (range 1.64-3:21) «Fig. 3). 

A two-way analysis of variance testing for the effect of finger position and subject showed no 
significant effect of finger position on the velocity. The median nail ultrasound velocity for each 
finger position is given in Figure 4; range (incividuai nail position) of velocity = 2:18-2:34 x 10° 
m/s. For each of the 20 subjects the average cf the log ef nail ultrasound velocity for all ro nails 
was calculated; the range of velocity was 2103-2-69 x 10* m/s (Fig. 5). Significant differences 
between subjects were demonstrated. 





Derived thickness 

The relationship of ultrasound derived nail thickness to finger position, and the almost constant 
differences between proximal anc distal positions are shown in Figure 6. The transit times were 
converted to ‘derived thickness" using the ultrasound velecity of 2:26 x 10? m/s. The right 
thumb distal micrometer readings demonstrated thet nails m the males (0:59 mm + 0:09) were 
thicker than those in the females (0 49 mm + 0:07) ‘n= 16, P «o-cor, Wilcoxon signed ranks 
test). 





Reproducibility of micrometer and ultrasourd 

The typical variability of measurement by micrometer znd'ultrasound is illustrated for one nail 
in Figure 7. The coefficients cf veriation for micrometer aad ultrasound readings for each nail 
and for the three subjects are illustrated in Figure 8, and shew that the ultrasound readings have 
a lower coefficient of variation than the micrcmeter readings. 

The average coefficient of variation for ultrasound measurements was 4'02% (SD + 1-28%). 
The average coefficient of variation between the mult:plc (five) micrometer measurements taken 
from each nail was 4:98% (one sample period). Between the daily measurements (mean of five 
readings) the average coefficient cf variaticn was 529°; (SD 2:36?.,). 
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FIGURE 5. Notched box and whisker plot to show nañ ulsrascuné velocity for each of 20 subjects. 
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FIGURE 6. Derived ultrasound thickness for different finger positions for all 20 subjects, at the proximal 
and distal sites. +, Distal; CJ, proximal. 
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FIGURE 7. Daily readings in ultrasound derived thickness and micrometer thickness readings of the distal 
portion of one nail. +, A-scan; 0, micrometer. | 
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FIGURE 8. Coefficients of variation of ultrasound and micrometer reactings for each nail studied on three 
subjects (subjects 1 and 2, 10 days; subject 3,8 days). S, Micrometer; 9, A-Scan. 


Effect of water immersion 

The mean value of ultrasound transmission time in the 2 S nails before water immersion was 
0:20 + 0:04 us, and after 30 min of water immersion was 0:22 + 0:04 us (P « oor, Wilcoxon). 
Within each pair the ultrasound transmission time cher increased or remained constant, but 
never decreased. There was no difference between the mean micrometer measurements before 
(0:47 mm + 0:08) and after (0:46 mm + C-O9) water immersicn. The derived ultrasound velocity 
before water immersion was 2:36 mm/ us ( + o 18) and after was 2-1 smmí/us (  o:17) (P « o-oor, 
Wilcoxon signed ranks test). 








DISCUSSION 


The present estimate of ultrascund nail velocity i4 vwe of 2 26 x 10? m/s is within the same 
range of the estimate previously reported of t600-28co m [s 

The decision over which echo points on the oscilloscope to measure is difficult. The initial 
large echo is a complex reflection of the membrane, outer surface of the nail and perhaps of the 
outermost layer of nail of a differen: density to the rest of the nail? We agree with the general 
conclusions of Jemec and Serup? chat density of mail plate varies through the nail, with the 
deeper nail being more hydrated. 

It is also possible that nail water content differs across the-nai] plate in the longitudinal axis 
and it may be that the proximal nail has a h:gher water content (and hence lower ultrasound 
velocity) than the distal nail. This might explain the consistently increased ultrasound transit 
time (approximately 10% ) of the proximal compared to the distal part of the nail. Until we have 
absolute methods of measuring proximal nail thickness or hydration in vivo the interpretation of 
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the proximal readings must be viewed with caution, but we feel that hydration differences, if 
they exist, could not explain all the observed transit time changes between proximal and distal 
positions. 

The observed significant differences in average nail velocity between some subjects suggests 
that there are differences in the structural composition of normal nails between individuals. 
These differences will have to be taken into account if such techniques are used in the 
measurement of nail thickness in nails affected by disease or drugs. 

The micrometer and ultrasound readings both have low variability. One practical problem 
with the micrometer is the exact siting of the ‘gripping’ anvil jaws; if they are pushed too far 
proximally there may be too large a reading because of inclusion of compressed adjacent 
underlying epidermis. The other problem inherent in the micrometer used is the small constant 
force of compression between the calipers of 8 N caused by a spring within the instrument. This 
may cause a variable compression of the nail, depending on the nail softness. This error would 
presumably be greater, i.e. the micrometer reading would under-read the true value, the softer 
or wetter the nail; this effect may have been operating in our study. To circumvent this problem, 
the area of the anvil points could be slightly increased to spread the caliper force, and reduce the 
compression of softer nails. 

It was predicted that after water immersion, the softer and expanded nail plate would transmit 
sound less fast and this was the case. 

The persisting fundamental problem is that we still have no absolute method for measuring 
proximal nail thickness ¿n vivo. Until a method is developed we will still not be able to measure 
ultrasound velocity at different sites in the nail, and therefore not accurately relate ultrasound 
transit times to nail thickness. However the method and derived information described above 
represents the most accurate in vivo approach currently available. The method is particularly 
valuable for detecting changes at the same site over a period of time. 
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SUMMARY 


In an open study, continuous oral therapy with cyclooxygenase inhibitors (ibuprofen or 
indomethacin) reduced the incidence and frequency of recurrent eruptions in nine of 16 patients 
with herpes simplex virus infection. Retrospective analysis of seven cases indicated that natural 
killer cell enhancement assays might allow us to predict the clinical outcome of such treatment. 


Recurrent herpes simplex virus (HSV) eruptions occur in almost one half of infected patients. 
The appearance of recurrent disease seems to be influenced by the immune state of the host and 
can accompany certain conditions such as fever, menses, trauma, stress and following exposure 
to ultraviolet light. These observations and the fact that immunocompromized patients are 
particularly susceptible to these episodes have led to the suggestion that immunosuppression 
may be involved in the recrudescence of active disease. 

The emergence of an increased proportion of suppressor T cells in the peripheral blood has 
been demonstrated at the time of recurrent disease.’ These peripheral mononuclear cells (PMC) 
inhibit the HSV-induced proliferation of autologous PMC im vitro and elaborate suppressor 
factors when exposed to HSV proteins. The production of these monokines was prevented by 
the addition of cyclooxygenase inhibitors to the culture media.^? Prostaglandin (PG) treatment 
increased virus replication im vitro* and PG inhibitors counteracted this effect. Events known to 
produce a local or systemic increase in PG production are frequently regarded as triggers for 
recurrent disease. PG interferes with host-defense mechanisms against HSV, including the 
production and activity of interferons (IFN) and the antibody-dependent cell-mediated 
cytotoxic activity of mononuclear leucocytes.* Based on these findings it was considered that 
cyclooxygenase-inhibiting drugs might be effective in the prophylaxis of recurrent HSV 
disease.^^ There has been only one report of treatment of recurrent herpes genitalis by a PG 
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inhibitor? in which patients were treated w:th ibuprofen 600 mg three times a day for 5 days 
beginning with the first sign of the appezrance of recurrent clinical disease.? There were no 
significant differences between the place5o anc treatment groups. However, this might have 
been suboptimal treatment anc to be most effective therapy must be initiated before the 
appearance of symptoms. PG inc^ibitors would interfere wit: the generation of the suppressor T 
lymphocytes associated with the onset of recrudescent lesions and should be considered for 
continuous therapy. 


METHODS 


Patients 
Sixteen adult, healthy out-patien:s with recurrem HSV infections seen between 1984 and 1987 
were enrolled in the study. All patients were diagno:ed clinically and all but one had recurrent 
disease for at least I year and as leng as 8 years (Table 1). Serelogy was performed on entry into 
the study using the multiplicity analysis kinetics of neutralization assay that specifically 
differentiates between antibody to HSV types 1 and 2.° Virus was isolated from the lesions and 
typed by immunofluorescent staining vith HSV type specific monoclonal antibody (Syva 
Microtrak, Palo Alto, CA, U.S.A.) as previously described.? No patient received immunosup- 
pressive or antiviral therapy during the course of the study or in the previous 6 months. All 
patients were examined every 2-3 months fcr a: least 1 year after being included in the trial. The 
patients were treated orally with either incometbacin 25 mg or ibuprofen 400 mg four times 
daily, depending upon their ability to <olerate the gastrointestinal irritation. Six patients 
remained on indomethacin for the duration of the study, four patients were transferred within a 
uprofen and the remaining six were switched from indomethacin 
to ibuprofen after 5-7 months of therapy. 





TABLE I. Clinical effect of cycleoxygenase inhibitors against recurrent HSV 








Frequency (days) Years of 

HSV type ban ee ee disease 
Patient (culture er of therapy Recurrence Recurrence prior to 
(No/age/sex) Location or serology) Associations (months: before drug on drugs treatment 
1/30/F Facial/thigh r&z 12 21 No change 15 
2/40/F Buttock /leg Rz Steessitrauma 14 3 No change I 
3/37/F Genital 2 Menses 12 l4 No change 3 
4/33/F Genital 1&2 17:5 3o No change I 
5/33/F Genital 1&2 Infections 7 30 No change 1/3 
6/21/F Genital/buttock 1&2 13 30 No change 1 
7/48/M Genital 2 12 30 No change 4 
8/70/F Leg I 12 30 120 3 
9/39/F Genital 1 Infecticn;trauma 24 60 243 2 
10/30/M Lip 1 13 30 9o 1 
11/50/M Nose 2 42 14 365 5-6 
12/38/M Facial I 24 6c 485 2 
12/30/M Genital 2 Stress/Grug/ailergy 12 30 365 2 
14/39/M Genital 1&2 Stress 36 4S 305 8 
15/46/M Buttock 2 Stress/trauma 12 30 90 3 
16/35/M Genital/lip 2 36 TT 70 1:5 
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Cells and virus 

Human epidermoid carcinoma No. 2 (HEp-2) cells were grown in medium 199 with 10% calf 
serum. They were used for the growth of the G strain of HSV-2 and for antigen preparation. 
Virus isolation was done on MRC-s cells (human lung fibroblasts) obtained from M.A. 
Bioproducts, Walkersville, MD, U.S.A. 


Antigens 

Antigen was prepared as previously described. HEp-2 cells ‘mock’ infected with phosphate- 
buffered saline (PBS) or with HSV-2 for 24 h were lysed by freezing and thawing and cleared of 
cell debris by centrifugation at 3000 g for 10 min. Virus was pelleted by centrifugation at 
113,000 g for 1 h and resuspended in PBS to a final concentration of 200 ug protein/ml and 
inactivated by exposure to ultraviolet (UV) irradiation at 17 cm from a Sylvania G15T8 light 
source for 30 min. Antigens were used at a final concentration of 10 ug protein/ml. 


Lymphocyte culture and supernatant collection 

Peripheral mononuclear cells were isolated from seven randomly selected patients by density 
gradient centrifugation on Ficoll-metrizoate gradients from 40 ml of heparinized (20 U/ml; 
Upjohn Co; Kalamazoo, MI, U.S.A.) venous blood as previously described.! Viability as 
determined by trypan blue dye exclusion was > 95°. Cells (2:5 x 10°) were cultured at 37°C in 
RPMI 1640 with 100 U/ml penicillin G, 100 ug/ml streptomycin, 25 mM HEPES buffer 
(Fisher Scientific Co., Pittsburgh, PA, U.S.A.) and 10%, heat-inactivated fetal calf serum 
(Gibco, Grand Island, NY, U.S.A.). Cultures (1 ml) were set up in snap-cap tubes (I2 x 75 mm, 
Falcon 2054, Oxnard, CA, U.S.A.) in the presence of antigen with or without 2 x 107° M 
indomethacin (Sigma Chemical Co, St Louis, MO, U.S.A.) and incubated at 37°C for 24 h. At 
this time the cells were pelleted by centrifugation at 300 g for 10 min and the supernatants were 
collected and stored at — 70°C until assayed for natural killer (NK) cell-enhancing activity.! 


NK enhancement assay 

Peripheral mononuclear cells obtained from normal healthy volunteers 20-34 years old were 
used as effector cells. K 562 erythroleukaemia cells were used as target cells. They were 
maintained in a stationary suspension culture and passaged 1 day before assay. K562 cells (5- 
20 x 10°) were labelled for 1 h with 100 Ci of *! Cr (NaCrO,; New England Nuclear, Boston, 
MA, U.S.A.) at 37°C, washed three times and resuspended in RPMI 1640 with 10% heat- 
inactivated FCS. Triplicate samples of NK effector cells (4 x 10? cells/microtitre well) were- 
incubated for 2 h at 37°C in 50 yl of the supernatants obtained from the antigen-stimulated 
PMC cultures. ?! Cr-labelled K562 cells were added directly to the wells of conical-bottom 
microtitre plates (Dynatech, Alexandria, VA, U.S.A.) to yield an effector-to-target cell ratio of 
40:1. The plates were incubated at 37°C for 4 h, and the supernatants were harvested and 
counted. Each plate contained an interferon (IFN) control consisting of NK effector cells 
incubated in 50 U of human IFNza instead of culture supernatant. °'Cr-labelled K 562 cells 
incubated with culture supernatants or 50 U of IFN in the absence of effector cells served as a 
negative control. Radioactivity values in the negative controls were similar to the spontaneous 
release values. The enhancement of NK activity was calculated according to the following 
formula: 


95 Specific lysis effectors 
p 


NK enhancement (95) = 1 —— Mx) ug amer AMNEM ON NM OPE RP ERO I RUE A 
(%) % Specific lysis effectors + supernatant 


100 
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Per cent specific lysis by effector cells averaged 24-2 +3 (SEM). The average percent NK- 
enhancing activity by effector cells exposed to IFM was 404 5.1 


RESULTS 
All 16 patients studied in these series were HSV positive as determined by serology and/or virus 


culture. Six patients were positive only for HSV-2. Six were positive for both HSV-1 and HSV- 
2 and four were positive only for HSV-1 (Tabte r). In eight cases the lesions were genital, in five 
cases they were facial and lesions on the leg. thigh or buttocks were seen in five cases. Nine of 16 
patients (50%) experienced a sigrifican: decrease im the frequency and severity of their 
recurrent HSV disease over the course of tae study and a dramatic rmprovement was seen in six 
of the nine. Males had a much higher response rate than females (£895: 2595, P > 0-01). There 
was no significant association between the HSV type or the location of the lesions and the 
success of the treatment programme. Three of the feur patients reporting stress or trauma as a 
precipitating factor responded to therapy. There was no association between the type of 
cyclooxygenase inhibitor used and the clinical response. 

Natural killer cell enhancemen: assays were performed on seven randomly selected patients 
on entry into the trial. Of these, four were patients who responded to cyclooxygenase inhibition 
therapy. Blood was taken from these four patients curing the reactive phase of the recurrent 
disease episode at entry into the trial. In all four, addition of indomethacin to the PMC culture 
restored NK enhancing activity (responders). Indomethacin did not restore the NK enhancing 
activity of the three patients that failed to respond te treatment (non-responders) (Table 2). 

















TABLE 2. NK enhancement assays inpatients whe responded or 
did not respond to cycooxygenaseinlibitory therapy 





NK enlancemen: (95) 





Patient HSV + indomethacin 
Responders 
I1 ztr3 30 t2 
13 e 8rI3 
14 20 tI 3c t2 
16 6+0% 28 +1 
Non-responder: 
3 43,6283 347 £21 
4 £92455 2 
5 > 3 








HSV-herpes. simplex virus. Values are listed with stands 
errors and the assays were performed in triplicate. indometha- 
cin was added to the culture assays ar 107 ? M. All assays were 
performed on dev 1 cultures. PIC were taken frem patients 
during the recrucescence stage of the frst disease episode at 
entry into the studv. 
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DISCUSSION 


Previous studies from this and other groups ' ^^? have described the modulation of lymphokine 
responses related to the reactivation of latent HSV. It was shown that PMC obtained during 
active recurrent episodes contained a high proportion of suppressor T lymphocytes and failed to 
produce detectable levels of NK enhancing activity. PG contributes to the reduced activity, as 
normal responses were obtained when PMC were cultured with HSV antigen in the presence of 
indomethacin.'*’ 

Consistent with the interpretation that PG is involved in recurrent disease in vivo, we found 
that a proportion of patients with a relatively long history (1/3-8 years) of severe recurrent HSV 
disease and frequent exacerbation episodes (every 15-60 days) showed a significant decrease in 
the frequency of recurrent symptoms when receiving continuous oral cyclooxygenase-inhibitor 
therapy. The effect of the cyclooxygenase therapy was apparent within the first few weeks of 
treatment and there was no prompt rebound of clinical attacks when therapy was discontinued. 
The results of the NK enhancement assays in the seven cases studied indicated that NK 
enhancing activity might be able to predict the clinical result. Thus, PMC cultured in the 
presence of indomethacin were positive for NK enhancement activity in the responder patients, 
while the non-responders remained negative for NK enhancement activity. 

The data must be interpreted with caution as the study group was limited to 16 patients and 
there was no control group. However, the beneficial effect of therapy was not likely to be due to a 
placebo effect or to improvement due to the length of time in the therapy protocol. Previous 
studies on similar patients with frequent attacks of genital herpes showed that 60 of 63 control 
patients receiving placebo noticed no change in the frequency of attacks.!?:! ! There was a good 
correlation between response to therapy and restoration of NK-enhancing activity im vitro, and 
improvement in the responders was seen within a couple of months. The responders had a much 
longer history of recurrent disease (3 years) at entry into the study than the non-responders (1:7 
years), which is consistent with the potential development of PG-dependent immunoregulatory 
controls of recurrent disease as a function of time after primary infection. | 

It is of interest that males responded much better to the cyclooxygenase inhibition therapy 
than females. Female sex hormones can influence the immune system and oestrogens appear to 
stimulate increased antibody production, whereas progesterone interferes with T-cell func- 
tion.!? A flare-up of HSV can be associated with menstruation and could be triggered by 
alterations in circulatory PG and/or progesterone levels. Whether cyclooxygenase inhibitors 
can modify the T-cell suppression induced by progesterone, is unkown. 

Our studies demonstrate the efficacy of cyclooxygenase-inhibitor therapy for recurrent HSV 
infections and indicate the need for a larger controlled study including whether there is a 
possible synergistic activity of cyclooxygenase inhibitors with acyclovir. 
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SUMMARY 


Four patients with variegate porphyria (VP) were treated with repeated haem arginate infusions 
daily for 4 days and then weekly for 4 weeks. After the initial four daily doses of haem arginate 
(haem 3 mg/kg), the excretion of faecal protoporphyrin (mean 579 nmol/g dry wt) fell to an 
almost normal level (mean 123 nmol/g dry wt), and that of coproporphyrin (mean 162 nmol/g 
dry wt) to the normal level (mean 21 nmol/g dry wt) in all patients. However, during the period 
of the four weekly infusions of haem the excretion of porphyrins increased almost to the 
pretreatment level. Phototesting showed no changes in the photoreactivity of the skin, and no 
improvement in skin lesions was seen during the treatment. Except for one case of 
thrombophlebitis no side-effects occurred. 

In a child with homozygous VP, four daily infusions of haem arginate (2 mg/kg) normalized 
the faecal protoporphyrin content, but had no effect on the increased erythrocyte protopor- 
phyrin concentration. 


Variegate porphyria (VP) is characterized clinically by acute systemic symptoms and skin 
symptoms.’ The biochemical diagnosis of VP is based on the increased excretion of porphyrins, 
predominantly protoporphyrin, in the faeces. The genetic defect in the haem biosynthetic 
pathway is in protoporphyrinogen oxidase which shows decreased activity. The skin symptoms 
are manifested as erosions and blisters of sun-exposed skin, a consequence of abnormal skin 
fragility. Slow healing and scarring of the lesions are characteristic features. These cutaneous 
findings are identical to those seen in porphyria cutanea tarda (PCT). 

Haem arginate is a new haem preparation used for the treatment of acute porphyric 
symptoms.^? Administration of haem suppresses the rate-limiting enzyme of the haem 
biosynthesis, delta-aminolaevulinic acid synthase, by negative-feedback control and decreases 
the production of haem precursors. ^? The side-effects of haem arginate are rare,’ in contrast to 
conventional haematin which affects coagulation factors and causes thrombophlebitic reactions 
at the site of infusion.* 

Correspondence: Dr K.Timonen, Department of Dermatology, University Central Hospital, Snellmaninkatu 14, 
SF-oo170 Helsinki, Finland. 
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Although the preliminary results suggest tha: kaem arg:nate corrects the overproduction of 
porphyrins in VP,? * little is Enewn about the effects of haem in VP, and the long-term effects of 
haem in hepatic porphyrias. Because no treatrment for the skin symptoms of VP is known we 
investigated the effects of long-cerm haem administration on porphyrin metabolism and on the 
photoreactivity of the skin in feur patients with VP, and the effects of a brief course of haem 
therapy in a patient with the rare homozygous VE. 


Subjects 
Four female patients with VP, aged 19-44 years. were studied. T he diagnosis of VP was based 
on typical skin symptoms, increased excretion of faecal perphyrins, low activity of lymphocyte 
protoporphyrinogen oxidase and characteristic aistopathology of the skin.’ All patients 
experienced erosions and two of them also had “listers oa the backs of the hands as a result of 
skin fragility. Three patients had miid fragility of the facia! skin. The symptoms worsened in late 
summer and autumn. Besides the skin svi ptoms typical of VP, one patient had solar urticaria in 
early summer. No acute systemic symptoms oceurred at the time of the study. 

An 8-year-old boy with homezygous VP was included in the study. The patient had had 
severe skin symptoms since infancy.” In summer the patient had blisters and extensive erosions 
in the sun-exposed areas. 


Haem administration 

Infusions of haem arginate (Nermosang*, Lemas Pharmaceuticals, Turku, Finland) were 
initially given four times on consecutive days, anc themonce a week for 4 weeks. Each dose was 3 
mg haem/kg body weight. Ampoules of haem argiaate were diluted in 100 ml physiological 





in the late spring for two patients anc in autumn for two patients. The patient with homozygous 
VP was treated by haem arginate 2 mg/kg, for 4 corsecut:ve days. 





Laboratory investigations 

Faecal coproporphyrin and prosoporphy-in were deterramed according to the method of 
Rimington.? The mean of the values of -hree samples before the treatment was used as a 
reference value. After haem treatzaert had been starved faecal samples were taken daily for the 
first 10 days, and then twice a week (3—4 and 6—7 days after the previous infusion) up to 3 weeks 
after the last infusion. 

Blood samples were taken before the treatment, after the 4 daily infusions, before each weekly 
infusion and 1 week after the last infusion. The plasma proteporphyrin content was determined 
by liquid chromatography.'? The level of plasma taemopexin (a haem-and porphyrin-binding 
protein)! ^ was measured by immunodiffusion (Nor-Partigen, Hoechst). Blood haemoglobin, 
leucocyte and platelet counts and serum ircn, ferritin, transferrin, aspartate aminotransferase, 
alanine aminotransferase and glutamyitransferase ievels were routinely measured. 

In the patient with homozygous VF, the excretion of faecal porphyrins, and erythrocyte and 
plasma protoporphyrin concentrations as well as the plasma haemopexin concentration were 
estimated before the treatment, anc ther daily dering the infusions. Urine samples for 
measurement of uroporphyrin anc coproporphyrin were collected before and during the 
treatment, at 24-h intervals. Faecal, urinary and blowd porphyrin levels were determined by 
liquid chromatography. 
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Phototesting 

A metal halogen lamp (Epolux, 2000 W, Airam, Finland) was used as the light source in 
phototesting. The lamp emitted radiation at 390-720 nm, peaking at 400-420 nm. The 
irradiance of the lamp at 400-410 nm varied between 21-53 W/m? as measured by 
spectrophotometry (Photo Research PR-703) at a distance of 15 cm, the distance used for 
testing. The phototesting was always performed on the same skin area on the volar side of the 
forearm and each irradiated area being about 3 cm’. The exposure times were graded in periods 
of s min. The test was carried out before the treatment, after the four daily infusions of haem, 
after the second weekly infusion and 1 week after the last infusion. The shortest time of 
irradiation capable of eliciting erythema was taken as the threshold dose. To exclude initial heat 
erythema, the reactions were recorded 1 h after irradiation. In four control subjects the 
erythema threshold level (without haem infusions) was determined by the same method. 


Clinical examination 

The skin symptoms were examined by the same investigator before the treatment and later at the 
time of each phototesting. To assess the severity of skin symptoms the new and old lesions were 
counted. 


RESULTS 


Biochemical effects 

The mean pretreatment value for faecal protoporphyrin was 579 nmol/g dry weight (range 310- 
954, normal < 100), and that for faecal coproporphyrin was 162 nmol/g dry weight (range 104- 
251, normal « 30). After the initial four daily infusions of haem arginate, the excretion of 
protoporphyrin and coproporphyrin fell sharply (Figs 1 and 2). Thelowest mean values both for 


Haem 3 mg/kg 


Faecal protoporphyrin (nmol/g dry weight) 
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FIGURE 1. Effects of repeated haem infusions on the excretion of faecal protoporphyrin in four subjects 
with variegate porphyria. 
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FIGURE 2. Effects of repeated haem infusiors on the excretian cf faecal coproporphyrin in four subjects 
with variegate porphyria. 


protoporphyrin (123 nmol/g dry weight, range 72- : $3) anc for coproporphyrin (21 nmol/g dry 
weight, range 7-30) were reached on days 7 and &, i.c. three to four days after the fourth infusion. 
The difference between these lowest values end the pretreatment values was statistically 
significant (P < 0:05 for protoperhyrin, and P « 9-028 for coproporphyrin, paired t-test). Before 
the first weekly infusion of haem. the excretions showed, on average, a twofold increase from the 
lowest values. During the period of weekly infusions, the excretion of faecal protoporphyrin 
initially fell in three patients bu: returned withim a week to almost the pretreatment level (Fig. 
1). In one patient the weekly infusions had no effect en protoporphyrin excretion. The excretion 
of coproporphyrin showed a trend similar zo that ef protoporphyrin during the weekly infusions 
(Fig. 2). After the treatment, the excretion of faecal perphyrins remained high in all patients. 
Three weeks after the last infusion of haem, the mean faecal protoporphyrin level was 715 and 
that of coproporphyrin was 158 amol/g dry weight,1.e. at the level of the pretreatment values. 

The mean pretreatment value ‘or the plasma protoporphyrin concentration was 10:4 nmol/l 
(range 4:7-18, normal < 3). Afterfour daily infusion: of haem, the mean plasma protoporphyrin 
concentration was 3:1 nmol/! ‘range 1-1-5 4; F< 0-04, paired t-test). During the weekly 
infusions, the values increased tothe pretreetment level (Fig. 3). The mean pretreatment plasma 
haemopexin concentration was C73: g/l] (renge €-475- 1:0: 5... It fell to zero after the four daily 
infusions of haem. During the weekly infusions, the plasma haemopexin concentrations were 
about 30% lower than before the infusions (P < 0:04, paired t-test). 

The routine haematological measurements, the liver enzyme, serum iron and ferritin values 
ent (data not shown). 








ides 

















Clinical effects 

In four healthy control subjects te irradiation time for the threshold of erythema was 60 min or 
more. In the patients, before treatment, this time varied from 5 min (the patient with solar 
urticaria) to 45 min. In one patient the irradiation ime for erythema increased from 25 to 40 min 
during treatment, but in the other patients no changes im photoreactivity were observed. 
Similarly, no consistent changes 9 the skir symptonas were found during treatment. The skin 
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FIGURE 3. Effect of repeated haem infusions on the plasma protoporphyrin concentration in four subjects 
with variegate porphyria. 


lesions disappeared in one patient but in the others the skin symptoms showed no response. One 
patient, in whom the photoreactivity diminished during treatment, had more skin lesions after 
the last infusion than at the beginning of treatment. 


Side-effects 
In all, 32 haem infusions were given, and only one mild thrombophlebitis occurred. There were 
no other side-effects. 


Effects of haem in homozygous VP 

In the patient with homozygous VP the mean pretreatment value for faecal protoporphyrin was 
210 nmol/g dry weight (range of three determinations 106-374), and that for coproporphyrin 
was 36 nmol/g dry weight (range 17-51). After four infusions of haem, the faecal protopor- 
phyrin value fell to the normal level, but 1 week after treatment the protoporphyrin excretion 
was increased to the pretreatment level at 190 nmol/g dry weight (Fig. 4). A similar initial 
decrease in the faecal coproporphyrin level was found. The excretions of urinary uroporphyrin 
(16 nmol/24 h) and coproporphyrin (119 nmol/24 h) were normal before the treatment, and no 
changes were found during the infusions. The pretreatment plasma protoporphyrin concentra- 
tion was 141 nmol/l, and the lowest value was 33 nmol/l during treatment. The erythrocyte 
protoporphyrin concentration was 6960 nmol/l (normal < 1050) and remained at this level 
during the treatment. The plasma haemopexin concentration (0:275 g/l) decreased to zero 
during haem infusions. No side-effects occurred during treatment. 


DISCUSSION 


Our results showed that daily haem infusions effectively produced biochemical remission in VP. 
A 4-day course virtually normalized the faecal excretion of porphyrins and the concentration of 
plasma protoporphyrin. However, this effect was transient, as the values increased within a 
week. The weekly infusions did not maintain the faecal porphyrin content or the plasma 
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FIGURE 4. Effect of four haem infusions on the excretion of faecal protoporphyrin and coproporphyrin in a 
child with homozygous variegste porphyria. 


protoporphyrin concentration at a low leve. These results suggest that more frequent infusions 
of haem arginate, possibly twice a week, are sequired to obtain long-lasting biochemical 
remission. 

The decrease of plasma hsemopexin concentrations during treatment suggests that the 
kinetics of haem in VP is similer to AIZ, and in the patients with myelodysplastic syndrome 
treated by weekly haem infusions.? 

The treatment had no effect on the cutaneous symptoms of patients with VP or on the 
photoreactivity of the skin. Because skin symptems in VP are of a chronic nature, it is not 
unexpected that a brief norma ization of the plasma porphyrin concentration had no effect. A 
longer duration of treatment amd more frequent haem infusions than used in the present study 
are probably needed for the skin symptoms to improve. Because no side-effects or changes in 
blood chemistry occurred in cur patients, longer treatment periods might also be carried out 
safely. The study showed tha: infusions of haem arginate are easy to give to out-patients, 
although intravenous administration more frequertly than once a week for several weeks may be 
impractical. 

In porphyric subjects, photereactions of the skm after irradiation at wavelengths of 400-410 
nm (Soret band) are generally believed t2 be caused by increased amounts of porphyrins in the 
cutaneous tissue.! ^! ^ When pissma protoporphyrin concentration was lowest, the abnormal 
photoreactivity did not improve. This suggests that porphyrins in the skin are not in rapid 
equilibrium with plasma porphyrins, bu: are retained there despite temporary normalization of 
plasma protoporphyrin concerrration. This supports the experiment by Meyer-Betz on himself 
who, after a single infusion c^ haematoporphyri, experienced marked photosensitivity for 
several months.!? 

In the patient with homozygous VP four infusions cf haem had a similar effect on the 
excretion of faecal porphyrins to the other subject: treated. The values normalized rapidly, but 
increased to the pretreatment evels within a week. The treatment had no effect on the high 
erythrocyte protoporphyrin concentration which is a characteristic feature in all hepatic 
homozygous porphyrias.!? The laboratory method used did not differentiate between free and 
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zinc-bound protoporphyrin, but excess erythrocyte protoporphyrin in homozygous VP is 
known to be mainly zinc-protoporphyrin.'’ The plasma protoporphyrin concentration in our 
patient was very high as compared with the patients with heterozygous VP. Haem administra- 
tion only partially affected the plasma protoporphyrin level. This may have resulted from the 
diffusion of protoporphyrin from the erythrocytes to the plasma or from the inability of 
exogenous haem to suppress the overproduction of protoporphyrin by the liver in homozygous 
VP. 

In conclusion, four daily infusions of haem arginate effectively normalized the faecal 
excretion of porphyrin and the plasma protoporphyrin concentration in heterozygous VP. 
Weekly infusions for 1 month were well tolerated, but did not achieve a satisfactory biochemical 
response and had no effect on skin symptoms or photoreactivity. In homozygous VP, the effect 
on the faecal porphyrin content was similar, but the response in plasma protoporphyrin 
concentration was only partial. Thus, the clinical value of haem arginate in VP is confined to the 
treatment of acute attacks. 
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SUMMARY 


A marked exacerbation of pyoderma gangrenosum in a patient with Crohn's disease was treated 
with intravenous vancomycin and mezlocillin and an excellent response was observed without 
any notable side-effects. 


Pyoderma gangrenosum is an uncommon but well recognized ulcerative skin condition often 
associated with systemic disease. As in the initial series reported by Brunsting et a/.,' ulcerative 
colitis continues to be the most frequently associated systemic illness,^? but pyoderma 
gangrenosum has also been observed in patients with Crohn's disease,* chronic active 
hepatitis,” sero-positive^'" and sero-negative rheumatoid arthritis?'? and various haematologic 
abnormalities including acute lymphoblastic leukaemia,? multiple myeloma, paraproteinae- 
mia!? and acute! ! and chronic myelogenous leukaemia.!? In up to 50%, of the patients, however, 
no associated systemic illness is present.! !* 

T wo clinical courses have been observed for pyoderma gangrenosum. In the acute type, 
pustules erupt and rapidly progress to ulcers that continue to enlarge unless arrested by 
treatment. À slower progression from pustules to ulcers that enlarge over weeks or months 
represents the other type.'> Regardless of the clinical type, lesions of pyoderma gangrenosum 
usually heal spontaneously with characteristic atrophic, irregular and often cribriform scars. 

Various treatments have been used for pyoderma gangrenosum but high-dose cortico- 
steroids, in the form of oral prednisone, have been the mainstay of therapy for the acute eruptive 
type.^? We report a case of eruptive pyoderma gangrenosum associated with exacerbation of 
Crohn's disease which was dramatically aborted with intravenous vancomycin and mezlocillin. 
We are not aware of any previous reports of pyoderma gangrenosum treated with these two 
antibiotics. 


Correspondence: Dr S.Kang, Department of Dermatology, Bartlett 410, Massachusetts General Hospital, Boston, 
MA 02114, U.S.A. 
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CASE REPORT 


A 46-year-old Caucasian male with largc-bowd Crohn’s disease diagnosed by colonoscopy 
presented to our department in July 1987 with maltiplepustules and ulcers mainly on the trunk 
and with an associated fever. This episoce was associated with a flare of his bowel disease. Based 
on the typical morphology of the lesions, the clinical setung, the negative wound cultures except 
for expected normal contaminants and the skn biopsy findings a diagnosis of pyoderma 
gangrenosum was made. The patient responded well to eral prednisone (60 mg per day) with the 
bowel becoming quiescent anc with complete heating of all ulcers with characteristic cribriform 
scarring over 2 months. Because of intermittent exacerbations of the Crohn's disease and the 
patient's inability to tolerate sulphasalazine, oral orednisone was not finally tapered off until 10 
months after the initiation of the therapy. The patient remained free of any disease activity for 4 
months until October 1988 when his bowel diseas* became worse requiring 30 mg of prednisone 
per day. The bowel activity decreased transiere ly, but 3 weeks later, along with recurrent 
haemorrhagic diarrhoea, a tender pustule with 3 «m of surrounding erythema developed on the 
right upper shoulder and subsequently u cerated. The dose of oral prednisone was doubled to 60 
mg per day. Between 0:3 and : ml of triamcinolore (10 rag, mI) were injected almost weekly into 
the ulcer as well as into half a Gozen tender sterile pustuies and erosions that developed over the 
ensuing weeks. In addition, topical 2° , sodium aromogl*cate was applied three times a day to 
the ulcers. Despite this therapy, the ulcerated area remained unchanged and although injected 
pustules cleared, new pustules-continues to appear. During this time, the bowel disease became 
progressively more acute. Azethioprine (so mg per day orally) was also added in an effort to 
control both bowel and skin. 

Despite this treatment, the patient suddenly appeared toxic with fever, chills and multiple 
tender 0-5-1 cm pustules on the scalp, cnest, back, abdemen and scrotum (Fig. 1). Half a dozen 
shallow ulcers located on thc shoulders 2nd back that were being treated with intralesional 





FIGURE 1. Grouped small pusreles amd shallow ulcers with surrounding erythema on the patient's scalp. 
These lesions were extremely tender to touch 
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steroids and topical sodium cromoglycate increased in size, and developed surrounding 
erythema and discharge. Physical examination demonstrated no localizing signs of infection. 
The white blood count was normal. Gram stains of the discharge from multiple pustules showed 
only polymorphonuclear leucocytes without micro-organisms. Cultures from the pustules, 
blood, urine and stool were all negative. 

Because of concern of infection 1 g of oxacillin was given intravenously and then intravenous 
vancomycin (1 g every 12 h) and mezlocillin (3 g every 4 h) were begun. Azathioprine was 
discontinued but prednisone was maintained at 65 mg per day. In less than 24 h after admission 
to hospital a remarkable improvement was noted and the patient became afebrile. Minocycline 
(100 mg every 12 h) was later added to the treatment regimen and the patient was discharged 10 
days after admission to hospital with only the remnants of pustules and a healed ulcer on the 
shoulder. Since discharge, the patient has had repeated flares of his Crohn’s disease and 
pyoderma gangrenosum but none severe enough to require further in-patient therapy. His 
disease activity is currently controlled with 30 mg of prednisone and minocycline 200 mg per 
day. 


DISCUSSION 


The pathogenesis of pyoderma gangrenosum is not clearly understood, despite numerous 
investigations into infectious, immunological and serological factors. With many seemingly 
unrelated systemic illnesses associated with the skin condition in nearly half of the cases, it is 
suggested that pyoderma gangrenosum represents a common cutaneous end-point of a number 
of different disease processes.!? Numerous therapeutic modalities have been reported to be 
beneficial in pyoderma gangrenosum. Among topical therapies, 2% solution of sodium 
cromoglycate applied three times a day has been reported to be effective.'® The use of topical 
corticosteroids has not generally yielded good results; however, intralesional injections of 
triamcinolone acetonide have sometimes caused a dramatic improvement.' ' Sulphasalazine was 
the first successfully and widely used systemic agent in the treatment of pyoderma gangreno- 
sum.!? Its active ingredient sulphapyridine, and sulphones, especially diaminodiphenylsul- 
phone, have also shown good results,!? and sulphones are considered by some to be the drug of 
choice for the chronic, slowly progressive form of pyoderma gangrenosum.!? The efficacy of 
corticosteroids in pyoderma gangrenosum has been proven over the years and many consider 
them the drug of choice for the acute, rapidly progressive form of the disorder.?'? Sixty to 120 
mg of prednisone are used initially to arrest the disease. More recently, intravenous pulse- 
therapy with methylprednisolone sodium succinate (1 g per day for 5 days) was reported to be 
beneficial in those who failed other more conventional treatments.?? This form of therapy 
requires close patient monitoring as sudden electrolyte shifts may induce cardiac arrhythmias 
and subsequent cardiac arrests. Besides corticosteroids, many other immunosuppressive agents 
such as azathioprine, melphalan, cyclophosphamide and cyclosporin A have been used in the 
treatment of pyoderma gangrenosum, providing support for some immunological defect in the 
pathogenesis of pyoderma gangrenosum.?^?'-?* Clofazimine?? and minocycline hydrochlor- 
ide? are antimicrobial agents with reported therapeutic efficacy in the disorder. With 
minocycline, as with tetracycline, an anti-inflammatory property of the drug is thought to be at 
work. Although most of these drugs have shown their efficacy while treating the underlying 
systemic diseases, they have also been used successfully in cases not associated with an 
identifiable systemic disorder.^?^?* 

Our patient presented with eruptive pyoderma gangrenosum without sepsis and associated 
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with a worsening of his Crohn's disease. The observation that the skin disease parallels that of 
the underlying bowel disorder has repeatedly been made, ^9! * although exceptions have been 
seen as well.*’ Because our patient had been om prednisone for 20 of the past 24 months and 
azathioprine for several weeks, sepsis lesding to embolic pustules was the prime concern. There 
was a dramatic and rapid response to therapy with intravenous vancomycin and mezlocillin, and 
more aggressive treatment with svstemic corticesteroids was not initiated. 

We are unaware of any previous report Cemoristrating a therapeutic success in the acute form 
of pyoderma gangrenosum wth these twc antibiotics, separately or in combination. Systemic 
antibiotics have been used in the past with vamable results and are generally believed to be 
unhelpful. Rifampicin has been used to successfully treat refractory chronic pyoderma 
gangrenosum associated with acute lympheblasti: leukaernia.? As neither of the antibiotics used 
in our case is known to be anti-infiammatory. we can only speculate on their role in this case. 
Damaged colonic mucosa from the inflammatory bowe! disease could be the portal through 
which bacterial or dietary antigens are absorbed anc result in immunological and/or non- 
immunological reactions that involve the skin. The Schwartzman reaction, in which tissue 
damage occurs through direct :oxicity o? G-am-negative bacterial endotoxin, has been proposed 
as a possible mechanism linking the inflammatory bowe! disease and pyoderma gangrenosum.?? 
The detection of autoantibodies directed against she skin and intestinal antigens?’ and isolation 
of epidermolytic protease in the stools of patient: with pvoderma gangrenosum?? also link the 
skin and the bowel. The clearing of pyederme gangrenosum after proctocolectomy?! and 
through elimination of Escherichia coli by seiecsive decontamination of the digestive tract?? 











vancomycin and mezlocilim. especially the latter, may then explain why such dramatic 
improvement was observed it: our case. 
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SUMMARY 


In congenital deficiency of leucocyte-adherence glycoproteins (CDL G) there is an immuno- 
deficiency with impaired leucocyte function and cutaneous and extracutaneous infections occur. 
In more than 3094, of cases the condition has a fatal course. 

We report the skin manifestations of three siblings with CD LG in which areas of skin necrosis 
occurred that resembled pyoderma gangrenosum. 


The congenital deficiency of leucocyte-adherence glycoprotein (CDL G) was first described in 
1975,! and during the last 15 years 31 cases have been reported.?^^!^ The condition of CDLG is 
characterized by a deficiency of x-subunits of three leucocyte-adherence glycoproteins: CDrra 
designated LFA-1 (leucocyte function-associated antigen 1), CD 11b (also designated MAC-1), 
CD 1r 1c (P150,95) and a deficiency of the fj-subunit CD18. Asa consequence, there are abnormal 
adherence, decreased chemotaxis and impaired aggregation of polymorphonuclear leucocytes 
(PMN) and monocytes, a reduced metabolic burst of PMN and abnormal B-cell differentiation. 
In contrast, the functions of the T cells are essentially normal. 

Impaired wound healing, necrotic cutaneous abcesses, gingivitis, periodontitis, ulcerative 
stomatitis, pharyngitis, otitis media, pneumonia, peritonitis and septicaemia are features of this 
immunodeficiency disorder. Of 34 patients described, 13 have died. High white blood cell 
counts occurred during active infections and these may be above 20,000/mm". 

We report the skin manifestations in three siblings with CDL G over a 20-year period of 
follow-up, and the immunological aspects of the disorder in these patients. 


CASE REPORTS 


Neither of the patients’ parents, who were unrelated, showed any of the clinical manifestations 
of CDLG although they were the carriers for the disease. Of the children, three sons and one 
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daughter were healthy and in two sons anc one daughter the diagnosis of CDLG was made. The 
daughter with CDLG had a son whe was unaffected. The immunological data on Case 3 and his 
parents have been previously reported.!* The patients’ polymorphonucleocytes, monocytes 
and lymphocytes were found to be deficient for CD31:a, CDirb, CDri:c and CD18, as 
determined by semi-quantitative immunofluorescence with a panel of monoclonal antibodies. 
The granulocytes from these pstients expressed amounts of f-chain at levels of 10°, of normal 
and its expression was not detectable on monocytes. anc T lymphocytes. 
The clinical manifestations of the cases ere summarized in Table 1. 





Case I 

A male, born in 1949, had recurrent ulcerations of the skim from the first year of his life. These 
were diagnosed as pyoderma gangrenosum. In 1668 he developed an abcess of the jaw and a 
fulminant pneumonia. He died in 1969. It was during this last :liness that his white cell count 
reached values as high as 6s,5c5/mm?. The leucocyte functions of this patient were not tested 
and there was no other record of skin menifestations. 






Case 2 

A female, born in 1951, developed recurreat ulcerations of the skin from the first year of her 
life. These were preceded by the appearance of erythematous nodules that ulcerated and were 
localized to the pubic region (Fig. ra), abdominal wall, perianal region, legs, arms and on the 
buccal mucous membrane. Between 1961 and 198c she hac massive areas of necrosis of the skin, 
with large ulcerated areas (Fig. 1b). The edges of these lesions were raised and undermined and 
were surrounded by a violaceous mm. There was little pus formation. In 1976 nummular 
erythematous scaly plaques were present on both legs that bad a psoriasitorm appearance. These 

















TAELE 1. Clinical data of three siblings. with CDLG 
Case I [asc 2 Case 3 
Age Age Age 
(years) Clinical data (rears. Clinical data (years) Clinical data 
1-19 Skin ulcers 1-258 Skin ulcers From first Gingivitis, 
years of life stomatitis and 
11-17 Pneumonia, gingivitis, 7-28 eystemiccorticosteroids tonsilitis 
otitis media and sinusitis 
7 Skin ulcers 
7 Larvago-trachec-bronchitis 
19 Jaw abcess and 8 Pericarditis 
fulminant pneumonia 
13-28 Eecurrenz stomatitis 9 Subperiostal 
abcess 
2] Uncempacated delivery of a 
bealtay boy 1I Pneumonia 
25 Fsoriasiferm dermatosis 20-22 Skin ulcers 
28 Large perianal abcess and 26 Skin ulcers and 
seplicacrBia psoriasiform 


dermatosis 
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FIGURE I. Case 2. (a) At the age of 7 years. Ulcers in the pubic area which are surrounded by a violaceous 
rim. (b) At the age of 23 years. A large ulcer on the lower leg. The edge is partly raised and has a violaceous 
colour. 


lesions cleared following treatment with crude coal tar 1:5",, and flumetason pivalate in an 
ointment base. 

Treatment with systemic steroids was commenced in 1958 and the patient was on the 
equivalent of 20 mg prednisone per day as maintenance therapy. The areas of ulceration were 
extensive and painful and required repeated admissions to hospital. She was treated with 
various courses of antibiotics and different topical treatments. On admission to hospital the dose 
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of systemic corticosteroids was increased to the equivalent 50-100 mg of prednisone. In 1980 a 
large perianal area of necrosis was complicated by her developing a septicaemia from which she 
died. 

During the period when there was active ulceration of the skin. the WBC counts reached high 
values and during the last illness was as sigh as 1c1,000/mm^. Cultures of swabs taken from the 
ulcers revealed Staphyloccoccus aureus, p-haemo!ytic Streptococci (group A), Proteus mirabilis 
and Pseudomonas aeruginosa. 

A biopsy was taken in 1966 from an erythemazous nocule in the pubic area. In the dermis 
there was a dense mixed inflarzmatorv cell infiltrace that extended into the subcutaneous fat. At 
the margin of the biopsy, the infiltrate had a perivascular arrangement. In the central part of the 
biopsy, the epidermis was acarthotic anc there were some-areas :n which there was an infiltrate 
of cells into the epidermis. The infiltrate consisted predominantly of PMN with some 
mononuclear cells. Plasma cei s were also seen. 





Case 3 

A male, born in 1963, presented with skin manifestations of CDLG at the age of 7. 
Erythematous nodules and hsemorrhagic blisters were present that developed into necrotic 
ulcers with a raised violaceous border “Fig. 2a). There was littie pus formation. The lesions 
responded well to treatment with systemic aatibiotics and various topical antibacterial 
treatments. Between 1983 amc 1980 there were a number of relapses with areas of ulceration on 
the skin of the legs. These were treated with systemic antibiotics and local antibacterial 
preparations. 

In 1989 he developed a number of non-itchy and sharply demarcated erythematous scaly 
plaques on the legs, upper arms, trunk, head amd buttocks “Fig. 2b). Several scars where he had 
previous areas of skin necrosis were affected by these lesions. There was no abnormality of the 
nails. These plaques cleared fo lowing 3 weeks of treatment with aydrocortisone-17-butyrate in 
a cream base. 





ring the episodes of infection, the WBC counts 
ranged between 25,000 and §0,000/mm*. The immunological investigations in this patient have 
been previously reported. `t 

A biopsy was taken from a scaly plague or: the right hip which showed acanthosis of the 
epidermis with elongation of the rete ridges and pronounced parakeratosis with intraepidermal 
collections of mononuclear cells. In the dermis the capillaries appeared dilated and tortuous. 
A perivascular infiltrate of menonuclea: cells wa: also seen. 











DISCUSSION 


The clinical appearance of the skin ulcers in Cases 2 and 3 and the histopathology of the lesion 
biopsied in Case 2 were compatible with the diagnosis of pyoderma gangrenosum. Although 
pyoderma gangrenosum is considered to be a nosological entity, the condition occurs in 
association with a number of disorders including iv yeloprcliferative diseases,! ^! abnormalities 
in PMN function, ^!? impaired cell-mediatec immumity!'"^? and monoclonal gammo- 
pathy.?'?? The patients described in this report have congeaital deficiency of leucocyte- 
adherence glycoproteins (CD 1.G;. 

A feature of the pyoderma gangrenosum lesionsin this family was the minimal amount of pus 
formation, and this reflects the impairec capacity of PMN and monocytes to invade into the 
tissues.! ^7? This is due toa defect in leucocyte-ad aerence glycoproteins CD11 and CD18 and is 
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FIGURE 2. Case 3. (a) Ulcers with a violaceous rim, localized to the lower leg and surrounded by 
erythematous and scaly plaques. (b) Sharply demarcated plaque on the upper leg at the site of a scar. 


a clinical feature of CDLG. In our patients and other cases of CDLG as reported in the 
literature, a marked leucocytosis has been observed during phases of active skin necrosis.7~'4 
The decreased extravasation and margination of leucocytes during active infections results in 
accumulation in the peripheral blood of these cells. 

The pyoderma gangrenosum in these patients usually responds well to treatment with 
systemic corticosteroids.**-7* However, in Case 2 prolonged therapy with corticosteroids in 
dosages up to an equivalent of 100 mg prednisone did not prevent a fatal course. Case 3 was not 
treated with systemic corticosteroids and antibacterial therapy controlled the skin manifes- 
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tations in this patient. Immunclogically. there appears to be no rationale for the treatment of 
CDL G with systemic corticesteroids. 

The occurrence of a psorisiform eruption an Cases 2 and 3 is intriguing, and the 
erythematous scaly plaques seen had the appearance of those of psoriasis. However, no PMN 
were observed in the biopsy from an active lesion. Polvmorphonuciear leucocytes are a feature of 
psoriasis and intraepiderma! accumulations of PÈIN may show a focal distribution.?? In the 
biopsy from Case 3 there was a complete lack of PMN m the infiltrate, which consisted of 
mononuclear cells and which showed epidermotrorism. Such a picture can be seen in the initial 
stage of psoriasis?? and it is possible thet these patients had ‘initial psoriasis’ that could not 
develop into mature lesions because of an inability cf the cetective PMN to invade into the skin. 

In conclusion, pyoderma gangrenesum should be regasded as a morphological diagnosis and 
patients with this disorder may have the condition of CDLG. This is particularly so when 
pyoderma gangrenosum is associated with sparse formation of pus, a high white-cell count, the 
occurrence of bacterial infections with a szvere and sometimes fatal course in other members of 
the family. Treatment with antibacterial agents is indicated in these cases rather than systemic 
corticosteroids. 
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SUMMARY 


We report an unusual cause of localized cutaneous argyria, due to the cutaneous implantation of 
a silver earring back. 


Localized cutaneous argyria is an uncommon condition but a well recognized occupational and 
medicinal hazard. It can be self induced. Rarely, localized argyria can be caused by the leaching 
of silver from jewellery and we report such a case. 


CASE REPORT 


À 17-year-old girl presented with a pigmented lesion behind her left ear following the recent 
press coverage about melanomas and other skin cancers. The lesion was not present at birth and 
was first noticed when she was 9 years old. It had slowly enlarged but was asymptomatic. She 
was known to be nickel-sensitive. 

An o:8 cm diameter blue-grey oval macule was present in the skin over the mastoid process of 
the temporal bone (Fig. 1). The lesion had a smooth surface and was firm and mobile but not 
tender. The blue-grey colour was uniformly distributed over the centre of the lesion and 
lightened towards the periphery. No cervical lymphadenopathy was palpable. This lesion was 
thought to be an ordinary blue naevus and it was excised. 

The formalin-fixed excision biopsy sample could not be adequately bisected because of a hard 
central nodule, so a preliminary histology block was prepared from the softer outer zone. 
Paraffin sections stained with haematoxylin and eosin showed extensive deposition of small 
round regular granules of brown-black pigment, particularly concentrated at the epidermal 
basement membrane, along the basement membranes of eccrine sweat glands and ducts (Fig. 2), 
the sebaceous glands, and in the elastic lamina and basement membranes of large and small 
blood vessels. There was a less concentrated scattering of pigment throughout much of the 
dermis. The nature and distribution of the pigmentation was consistent with the diagnosis of 
localized cutaneous argyria. In order to confirm the diagnosis ultrathin sections were prepared 
for electron miscroscopy and electron probe microanalysis. 
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FIGURE 2. Part of an eccrine unit showing linear deposition of si ver granules in the basement membrane. 
Note the scanty black granules in the cytoplasm of some adjacent connective tissue cells (haematoxylin 
and eosin, original magnification x 400). 
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FIGURE 3. An electron micrograph showing silver granules deposited in elastin fibres rather than in the 
banded collagen ( x 60,000). 
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FIGURE 4. Electron probe microanalysis print-out. Peaks due to elements in electron-dense granules. 
A, sulphur; B, silver; C, copper. 
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Ultrastructural studies confirmed the presence of aggregates of electron-dense granules 
distributed along the basement membranes ef the dermo-epidermal junction, eccrine and 
sebaceous glands. Between the collagen fibres in the reticular dermis dense spherical silver 
granules were demonstrated m elastic microfibrils (Fig. 3). The electron probe analysis 
confirmed that the electron-dense granales contained silver (Fig. 4). Two minor peaks, to 
copper and sulphur, were also recorded. 

In view of the histology attention was turned te the remainder of the fixed specimen, and 
careful dissection revealed a metallic object embedded in a dense dermal fibrous nodule which 
proved to be a silver butterfly earring sack (Fig. 1, inset). On further questioning it was 
discovered that she started wearing earrings when she was 9 years old. Her parents had bought 
her expensive, top quality silver earrings when they discovered tha: she was nickel-sensitive. As 
with many people who wear earrings, occasionally the backs went missing and she thought 
nothing of it. We surmise that, asa result cf trauma, the silver butterfly back became embedded 
in the skin behind her ear, was corroded and released silver into the surrounding skin. 








DISCUSSION 


The commonest cause of argyria is mechan:cal impregnation of the skin by small silver particles 
in workers involved in silver mining, refiniag of silver, the manufacture of silverware and metal 
alloys, metallic films on glass and china, electroplating solutions and photographic processing. 
It has also been attributed to surgical and dental procedures such as silver amalgam-tattooing 
and silver sutures used in abdominal surgery. The prclonged use of topical remedies containing 
silver nitrate, such as eye drops, nasal dreps, wound dressings and bladder irrigations, are 
another important cause. In Japan localized argyria is reported following the intracutaneous 
implantation of acupuncture needles,’ 

Irrespective of the route by which the silver gains access to the tissues, the histopathological 
and ultrastructural features are identical. E lectron- dense silver particles were demonstrated 
along the basement membrane of eccrine sweat glands, dermo-epidermal junction and dermal 
elastic fibres and confirmed by X-ray micrcanalysis in biopsies from patients suffering from 
occupational argyria.^ Identical findings were reported following the medicinal use of silver 
compounds? such as silver nitrate, applied topically, or given orally and following injection. 

In this report we highlight a rare complication of pierced ears. As fer as we are aware there is 
only one similar report in the English literature,” in which the localized argyria was confined to 
both ear lobes. The earrings had been remowed frem the patient's ear lobes § years prior to 
diagnosis although the discoloration was present at the time the studs were removed. 

By law all British silverware must contain a minimum of 92:5 ^, silver by weight. However, if 
the silver weighs less than one carat it does not have to be hallmarked. As silver is a very soft and 
pliable metal copper is added to the silver to strengthen jewellery (personal communication Dr 
K.Saunderson). This accounts for the three peaks visible on electron probe analysis. Silver was 
the largest peak as it forms the major constituent of the zarring. The copper peak reflects both 
the copper grids and its addition to the earring. Most of the silver in the skin is deposited as silver 
sulphide, accounting for the peak for sulphur. 

In a comprehensive study of ear piercing 34%, of females with pierced ears complained of 
some local complications such as redness. swelling and infection.” Keloid formation, contact 
allergic dermatitis to nickel, bifid ear lobe ceformity, staphylococcal septicaemia, sarcoid 
granulomas, cyst formation and organizing haemztorma have all been described in association 
with ear piercing. Infected equipmen: has resul:ed in the transmission of hepatitis and a similar 
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risk with HIV exists. The use of a spring-gun which fires a pre-sterilized gold plated stud 
through the ear lobe into a clip base has resulted in the stud occasionally being embedded in the 
ear lobe. | 
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SUMMARY 


A case of granulomatous cheilitis is reported in whom investigations showed intestinal 
involvement compatible with Crohn’s disease, although the patient had no gastrointestinal 
symptoms. 


Granulomatous cheilitis (GC) is an uncommon disorder that is characterized by persistent 
swelling of the lips and a granulomatous histology. Since the report of a case of GC that occurred 
several years before intestinal lesions appeared,’ GC has been recognized to be an early 
manifestation of Crohn’s disease. However, to our knowledge only four cases have been 
reported that initially presented with GC and then developed Crohn's disease. ++ 

Whether GC represents an early manifestation of Crohn's disease or a distinct clinico- 
pathological entity remains controversial.” We describe a patient with GC who had intestinal 
lesions compatible with the diagnosis of Crohn's disease, although she had no gastrointestinal 
symptoms. 


CASE REPORT 


A 56-year-old woman presented in September 1988 with a 2-month history of swelling of the 
left side of her lower lip. The swelling was persistent and did not fluctuate, but extended slowly 
around the mouth. There was no history of applied irritants or trauma. Apart from treatment for 
her hypertension she was otherwise in good health. Her weight was steady and she had no 
gastrointestinal symptoms. There was no relevant family history. 

On examination, the left side of the lower lip was indurated, erythematous and swollen, and 
this involved the adjacent perioral skin (Fig. 1). The mucous membranes and gums were normal 
when first seen, but she had over the previous 2 years noted recurrent oral ulceration. There was 
no regional lymphadenopathy. 

Blood investigations were normal, though she had an ESR of 34 mm/h. The serum iron was §7 
ug/ml and the serum vitamin B, was 1300 pq/ml. The serum angiotensin converting enzyme 


Correspondence: Dr Yoko Kano, Division of Dermatology, National Okura Hospital, 2-10-1 Okura, Setagaya, 
Tokyo 157, Japan. 


409 


410 Y. Kano ce: al. 





FIGURE 1. Persistent swelling of the Eft side of the lower lip. 


level was within the normal range. Serological tests for syphilis and rheumatoid factor were 
negative. Tests for occult blooc im the faeces were repeatedly negative. The chest X-ray was 
normal and her Mantoux test was positive. Beceuse some of her teeth were crowned with metals, 
patch tests for metal allergens were performed as these had been previously described as 
possible precipitating factors.° The patch tests were all negative. 

A labial biopsy showed multiple non-caseating granulomas throughout the dermis that 
extended to the underlying muscle. These granulomas were composed of lymphocytes, 
epithelioid cells and occasional multinucleated giant cells (Fg. 2). There were scattered plasma 
cells in the upper and mid dermis. No foreign bodies were seen when the sections were examined 
under polarized light. Stains for acid fas: bacteria and for *ungi revealed no organisms. A 
diagnosis of granulomatous cheili: s was made on the basis of the characteristic clinical and 
histopathological findings. 

Although the patient had no gastrointestine! symptoms. sigmoidoscopy in addition to a 
barium enema, barium meal and follow-through were carriedout. The sigmoidoscopy revealed 
that the patient had multiple ulcers involving the sgmoid colon and upper rectum. The 
remaining part of the colon and upper gastrointest nal tract appeared normal. A biopsy 
specimen was obtained from the recto-sigmoic colon and this showed non-caseating 
granulomatous inflammation suggestive of C 7oEn's disease. 

The HLA antigens of the patient were A2, A24, Bw35, Bw54, Cv3, DR2, DRws3, DR4, 
DQwt and DQw3. 


DISCUSSION 


A wide variety of skin manifestations have been described in Crohn's disease. '? Labial 
swelling is well recognized although t is less commen tnan oral ulceration. The association of 
GC with Crohn’s disease is now well documented. and in four reports GC preceded the onset of 
Crohn's disease by several years. -~ Other patients have been described with Crohn's disease 
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FIGURE 2. Biopsy of the lower lip showing an epithelioid cell granuloma with lymphocytes and 
multinucleated giant cells (H & E, = 100). 


who later developed GC.''^!* Tatnall et a/.'? described a patient with Crohn's disease who had 
metastatic cutancous lesions and GC which they regarded as being a cutaneous manifestation of 
the disorder. Because of the paucity of reported cases of GC preceding Crohn's disease, it would 
be premature to conclude that this is an early manifestation of Crohn's disease, as was described 
by Carr.! It has been suggested that granulomatous cheilitis is a distinct entity, although it can 
be difficult to distinguish from labial Crohn's disease.” There is the possibility that intestinal 
lesions of Crohn's disease may develop later on. Our findings together with previous reports 
indicate the importance of a complete gastrointestinal investigation for Crohn's disease, even 
when the patient is asymptomatic. These patients require long term follow-up. 

There has been some interest in the genetic predisposition to Crohn's disease, and one of us 
has studied HLA antigens in 47 Japanese patients with the disorder. '* The class I antigen Bwór, 
and the class II antigens DR4, DRw9, DRws3 and DQw3 were found to be more frequent in 
patients with Crohn's disease when compared with 310 controls. Also, 16 cases in 12 families 
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were examined to determine tix 





HLA haplotypes associated with Crohn's disease and the 


haplotype of DRws3 and DQw3 found ir 15 of the cases. This haplotype was found in our 
patient. 
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Kawasaki disease in a young adult with a perineal rash 


SIR, In Kawasaki disease a perineal rash has been reported in children,’ but not in adults. We report a case 
of Kawasaki disease in a young adult male with a perineal rash. 

A 20-year-old man presented with a 5-day history of fever, headache, muscle pains and a sore throat. He 
later developed redness of his hands and feet. On admission to hospital he was pyrexial with a temperature 
of 40°C. He had an erythematous maculopapular eruption on the trunk and in the perineum, and painful 
erythema and oedema of the hands and feet. There was some conjunctival injection and dryness and 
erythema of the lips, a strawberry tongue and cervical and axillary lymphadenopathy. There were tender 
areas of erythema in the scrotum and perineum and this was more intense and separated from the erythema 
on the trunk and consisted of well-defined confluent maculopapular lesions. He had no itching and there 
were no vesicles or pustules. A few days later the rash became scaly. 

Blood investigations revealed a white cell count of 12:6 x 10?/1 with 65°, polymorphonuclear cells. The 
platelet count was 240 x 10?/l and 7 days later was 430 x 10?/1. The ESR was 46 mm/h. Cultures of urine 
and blood were sterile, and a throat swab grew Staphylococcus aureus and a-haemolytic streptococci. 
Serological investigations for measles, Rickettsiae, Epstein-Barr virus and toxoplasmosis were all 
negative. The antistreptolysin titre was normal. The C3 and C4 fractions of complement and CH 50 were 
normal. Rheumatoid factor and antinuclear antibodies were negative. Chest X-ray and ECG were normal 
and echocardiography showed evidence of a myocarditis but without any coronary artery involvement. 
Two days after admission to hospital he was treated with 3 g/day of salicylates and there was a reduction in 
his fever. He developed mild desquamation of the perineal region, followed by desquamation of the skin on 
the palms and soles. The echocardiography became normal 15 days after his admission. 

The patient had all the major criteria of Kawasaki disease? and had other findings that are frequently 
associated with this disorder.’ A differential diagnosis from toxic shock syndrome (TSS) was difficult,’ 
because many of the symptoms and in particular the perineal eruption, are similar in both disorders. 
However, our patient had no systemic involvement and his fever persisted until salicylates were given, and 
he had no antibiotics. 

Kawasaki disease in adults is rare. Our case is perhaps unique because of the perineal rash. This eruption 
in the perineal region resembled what has been previously described in children of tender or asymptomatic 
maculopapular and erythematous lesions separated from the macular erythema on the trunk and followed 
by scaling. Although this type of eruption can be observed in other disorders, the features of our case were 
more typical of Kawasaki disease. The prognosis in this condition depends on cardiac involvement, and 
especially if there are coronary artery aneurysms. An early diagnosis is important since arterial aneurysms 
can occur early in the disease.* Treatment with salicylates and/or with gamma globulins may prevent these 
aneurysms from occurring.” 


* Department of Dermatology, L.MacuHET*t 
CHU Trousseau, L.VAILLANT* 
Tours, and H.GovTALT 

G.LANTERNIERT 
T Department of Medicine, R.KHALLOUF* 
CHA Vincent, J.L.CHAGNONT 
Dijon, France G.LORETTE* 
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Aquagenic pruritus and the myelodysplastic syndrome 


SIR, Aquagenic pruritus, water-inducec itching w theut eny visible skin changes, is a well-recognized 
condition that is usually of unknown origin. Some cases have been associated with haematological or 
lymphomatous disorders such as polycytivaemia rubra vera, -lecigkin’s disease and the hypereosinophilic 
syndrome. Aquagenic pruritus may precede underlying diseasc»y several years. We report a case of a new 
haematological association of aquagenic pruritus anc the mveledyspla:tic syndrome. 

A 63-year-old civil engineer presented in December 1982 witha 6-meanth history of skin irritation after 
bathing. There was no previous history of atopy, urticaria er «ther skin disease. He had surgery for a 
ureteric calculus and also a prostatectoms, without ane mmpa:rment of renal function. Examination 





temperature, developed a generalized prickling sersatioa iri his skim, perticudarly affecting the lower limbs. 
The symptoms lasted for up to 20 min. No sasible skin changes were observed at any stage. He was not 
dermographic when tested with a spring ocaced decmographeme:er. Other investigations showed 
haemoglobin 14:3 g/dl, white blood cell count 7-1 x 10°). 166%, neutrophils, 28%, lymphocytes), platelets 
306 x 10?/1, packed cell volume 0-40 1/1. A course of ul:raviolet B irradiation at a suberythema dosage 
improved his symptoms though some pruritus persisted. subsequerm alkaliaization of the bath water with 
sodium bicarbonate also gave moderate reef. A previous cowine blood count in 1987 showed 
haemoglobin 12:6 g/dl, white blood count 9:2 x 10°/1 (629, neutrophils, 31", lymphocytes), platelets 
98 x 10?/1. A bone-marrow examination was performed because of persisting thrombocytopenia over à 3- 
month period. The bone marrow was hypercellul r with norrnal erytaropoiesm and ne ring sideroblasts, 
The myeloid series was increased with a shift co the left but nc acnorma! scfiltiration was seen. The 
megakaryocytes were normal and cytogenetic studies were alse norme. Blood results from August 1989 
showed a persisting mild anaemia, haemoglobin ¢2-7 g/dl, white blood.cell coant 13-7 (62°, neutrophils, 
29°,, lymphocytes), platelets 339 x 10?/l. He wa: considered to have a mile ferm cf myelodysplastic 
syndrome, but a more certain diagnosis would depend on faure haematological developments. So far, 
there have been no conclusive confirmatory changes. 

Aquagenic pruritus was first described as a clinical entity in 1970. It consists of itching,* or more 
particularly a prickling, tingling, stinging or burning semsatioa occurring withiz 30 min ef water contact 
with the skin and lasting up to 2 h. It usually starts on the iower imbs but may begin anywhere and become 
generalized, It is not associated with visible skin changes and is omy diagnosed arter exclusion of physical 
urticarias such as cold urticaria, symptomatic dermographism, cho mergic urticarta and especially the rare 














been noted during attacks of aquagneic pruritus and appear to be a regular secondary feature.” Sweating 
after exercise has been reported as a trigger of aquagenic pruritus. In about one-third of cases, there is a 
positive family history. The myelodysplastic syndromet refers to a group of conditions invelving a low- 
grade neoplastic proliferation of haemopoietic stem calls which are wreveruibie ard progressive. Clonal 
alteration of the stem cells produces functionally anc structurally defecticse end cells. The syndrome 
usually presents with symptoms related to cytopenia but may transform to acute myzcioid leukaemia. 
The molecular mechanism of aquagenic pruritus has been studied in both isolated aquagemic pruritus 
and in aquagenic pruritus in association with polycythaemia rubra vera.’ Lecakrelease of acetylcholine and 
mast cell degranulation in the skin associated with razed blood Aistarrume comcentrations have been 
observed. A low cholinesterase activity in nerve fibres around eccrine sweat glamds-which increases on 
exposure to water has been found, suggesting the importance of release of ;cetylcacline.? A working 
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gradually been replaced by white hair. A biopsy of skin from the depigmented area revealed on electron 
microscopy and incubation with dopa, an absence of melanosomes and melanocytes. 

A growth of dark hair within the vitiliginous patch on the forearm was probably due to activation of 
follicular melanocytes by a non-specific effect of contact dermatitis. Two previous reports"? have 
described vitiliginous patches developing at sites of contact with DCP, but the possibility of post- 
inflammatory hypopigmentation was not excluded. In the above case the depigmented patch was 
confirmed as vitiligo by electron microscopy and dopa reaction. However, it was not clear whether DCP 
induced the vitiligo by a direct cytotoxic effect on the melanocytes or by unmasking latent vitiligo as a result 
of the Koebner phenomenon due to contact dermatitis. As the development of vitiligo by DCP is at present 
unpredictable and the depigmentation may persist indefinitely, it is important to inform all patients of this 
potential adverse effect before starting treatment. 


The Skin Hospital, P.DUHRA 
George Road, I.S.Fourps 
Edgbaston, 


Birmingham Brg IPR, U.K. 
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British Journal of Dermatology (1990) 123, 417-418. 
Book Reviews 


Andrew’s Diseases of the Skin. Clinical Dermatology. Eighth Edition. H.L.ARNOLD Jr, R.B.ODOM 
AND W.D.JAMEs (1990). Philadelphia: W.B.Saunders Co. Pp. 1062. Illustrations, 1196. 
ISBN 0-7216-2424-3. Price £78.50. 


Thirty years ago for a young doctor Andrew’s Diseases of the Skin was one of the few easy to read 
comprehensive guides to Dermatology. The latest eighth edition continues to follow this pattern and there 
is said to be a unified coherent approach to the book as well as to the philosophy of ones’ approach to skin 
disease in general. 

There is a strong clinical orientation for ‘desk top’ rather than library use and it is intended to be useful to 
students, interns, residents, medical specialists, family practitioners and all physicians including 
dermatologists. Since the last edition in 1981 there are many major changes, particularly with regard to 
aetiopathogenesis and treatment. 

About half the text has been rewritten to cover particularly advances in molecular biology, immunology 
and understanding of the skin as an immunologically active organ. There are also advances in 
dermatopathology and immunohistochemical analysis incorporated into the new edition. 

New therapeutic advances such as retinoids, antiviral agents, laser technology, newer antibiotics, 
minoxidil, interferons and photochemotherapy are all mentioned in the text. The book contains many new 
diseases such as AIDS and other retroviral infections with over a hundred newly described disorders. 
There are new chapters on X-ray therapy and dermatological surgery. 

The references are up to date, some even from 1988 and 1989, many are from the Archives of Dermatology, 
British Journal of Dermatology and the Journal of the American Academy. They are interspaced throughout 
the book rather than at the end of each chapter as was the case in previous editions. 

The authors hope that the book is still the eminently practical ‘what is it and ‘how to’ book that it has 
always been and advise the reader to ‘enjoy’. 

The new Andrews is certainly a pleasure to handle and browse through and is very good value for money. 
Each page is printed in two columns, making it easy to read. The text is interspersed with many excellent 
black and white photographs. 

N.MORLEY 


Flaps for the Central Face. S.J. SALASCHE AND W.].GRABSKI (1990). New York: Churchill Livingstone. 
Pp. 93. ISBN 0-443-08661-3. Price £1750. 


This is a very useful, small, illustrated paperback describing flap repairs around the lips and on the nose. It 
has been written by two practising American dermatological surgeons for dermatologists interested in skin 
surgery. There is a good introductory chapter on the principles of flap repair, anatomy, local anaesthetic 
techniques and cosmetic consideration. Two other chapters deal with flap repairs on the nose and lips and 
each of the three chapters ends with a useful list for further reading. Within each chapter three or four 
different types of closure are illustrated for each part of the lips or nose using good line drawings to show 
the defect, the incision lines, the areas of undermining and the final closure design. For example on the 
upper lip there is a description of a rotation flap, A to T closure, cosmetic unit advancement flap, cheek 
advancement flap and two types of transposition flap. At the start of each is a brief outline of the reasons for 
choosing this particular closure. The stages of procedures are also described in a step wise fashion in clear 
and concise English. 

My criticisms of this book are few. It succeeds in doing what it set out to do, i.e. concisely describe the 
type of flap designs available for the repair of tumour excision defects on the nose and lips. Because there 
are no photographs the artist has been able to demonstrate principles and ignore potential hazards such as 
the undesirable movement of the philtrum and lip centre, or so called Cupids bow, during upper lip 
surgery. If I had to find faults it would be the lack of an adequate description of the potential complications 
that can occur with each procedure and how to avoid them. 

I strongly recommend this book, it is light enough to be kept in a briefcase as a ready reference and it 
deals with two sites on the face where skin tumours are common and closures are difficult because of the 
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need to avoid distortions of the important cosmetic free margins of the nose and lips. Any dermatologist 
excising tumours on the face and wishing to be more adeptin using flaps to repair the defects created would 
be wise to buy this book. 

C. LAWRENCE 


S«in-——r963-1988. P.D.SAMMAN (1990). Oxford: 





A History of St John's Hospital for Diseases of tH 
Radcliffe Medical Press Ltd. 


This charming and timely vignette is an account of the last sears of working at St John’s Hospital. Clearly it 
is an attractive publication at a time when cne door has closed and another door has opened in British 
dermatology in London. Dr Sarmman has mvized a number of individuals to write brief accounts of 
working in St John's and the result is a very peasant mixture of styles and memories. If you wish to see the 
programme for the Diploma Course in the summer term: 3:985, to know Malcolm Greaves’ home address, 
or to see staff lists and selected publication bets vou wil and this here. 

The book is a hardback and a pieasantly produced publicatien. Many individuals with a sentimental 
attachment to the Lisle Street building may wish tc purcaase it. 





RONA M.MACKIE 
Management of Blistering Diseases. Edited by F Wojnarowska AND R.A.BRIGGAMAN (1990). 
London: Chapman and Hall. Pp. 308. ISBN No. 0-4:2-28990-3. Price £65.00. 


This book must become the standasd reference on bulleus diseases. Over the last 20 years there have been 
major advances in the diagnosis and consequently mora;ement of the blistering disorders and in this 
publication there are chapters written by these whe have made contributions from Britain, the United 
States and Europe. 

The first chapter is a very erudite and interesting historical review by Professor Karl Holubar of the 
terminology applied to blistering disorders which hawe fascinated medical people from the days of 
Hippocrates. 

Part one deals with the immunoogical bu lous disease: where immunofluorescence techniques have 
greatly improved diagnostic accuracy in this group of éiseases anc now with monoclonal antibodies, the 
specific antigenic components of the junction are beirg exp ored and this should lead to an understanding 
of the aetiological factors involved aad also the function cf he skin. There are detailed descriptions of the 
techniques which are applicable to skin patho ogy. These are them followed by a section on the diagnosis 
and treatment of the major immunological ba lous Cisezs s in which there is a little overlap, but these 
sections are by a number of different authors anc the cen: cititdons are all well written, which says much for 
the skills of the editors. 

Part two deals with the genetically determined bulleus dseases and again chronicles the great advances 
that have been made with immunoelectron microscooy m the disgnosis and classification of these often 
distressing disorders. In managing those ycung pztiat, and in particular their families, accurate 
diagnosis is of the utmost importance and this is well covered including the place of prenatal diagnosis and 
the possibilities of genetic counselling. There is also avery sympathetic caring section on management of 
children with epidermolysis bullosa with much aseful pract-cal advice. For the future there are reports on 
the advancing areas of research which are revealing molecular abnormalities in certain types of 
epidermolysis bullosa, which may oae day be capsble c? adification at the gene level. 

The final section deals with a mixed group of disorders which range from erythema multiforme, lupus 
erythematosus, porphyrias, bullous erythema multiforme 5o bullous eruptions occurring in association 
with chronic renal disease and drugs. As in all the other sections there is useful advice about the treatment 
and management of some of these petentally lethal cenci:tions. The bock is well illustrated in black and 
white and each section has a good list of references. 

I enjoyed reading this book which «houid be m ali deparzmental libraries for reference and I think many 
practising dermatologists would find a persomal copy vert interesting, particularly if they have lived 
through the revolution which has taken place in the last 20 ve. rs on diagnosis and classification of blistering 
disorders. It will also be of great value to ell who are inscived in the management of patients with blisters. 

G.W.BEVERIDGE 
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News and Notices 


The New York Academy of Sciences 
Molecular and Structural Biology of Hair Growth 
23-25 January 1991, Arlington, VA, U.S.A. 


Aconference sponsored by the New York Academy of Sciences on Molecular and Structural Biology of Hair 
Growth will be held at the Crystal Gateway Marriott in Arlington, VA, 23-25 January 1991. In addition to 
formal lectures and open discussions there will be a contributed poster session and the deadline for 
submission of poster abstracts is 15 September 1990. The entire abstract including title, authors and 
affiliations must be typed single-spaced and contained within a rectangle that measures 5 x 4i inches. The 
abstracts should be sent to Dr K. S. Stenn, Yale University, 333 Cedar Street, New Haven, CT 06510- 
8058, U.S.A. For further information contact: Marketing Department, the New York Academy of 
Sciences, 2 East 63rd Street, New York, NY 10021, U.S.A. 
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NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes original articles on all aspects of the normal biology, and of the pathology 
of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of the dermatologist 
in clinical practice. However, the rapid development, during the past twenty years, of research on the physiology and 
experimental pathology of the skin has been reflected in the contents of the Journal, which now provides a vehicle for the 
publication of both experimental and clinical research and serves equally the laboratory worker and the clinician. To 
bridge the gap between laboratory and clinic the Journal publishes signed editorials reviewing, primarily for the benefit 
of the clinician, advances in laboratory research, and also reviews of recent advances in such aspects of dermatology as 
contact dermatitis, therapeutics and drug reactions. Other regular features include book reviews, correspondence and 
society proceedings. The Journal is the official organ of the British Association of Dermatologists and also of the 
Netherlands Association for Dermatology and Venereology, but it attracts contributions from all countries in which 
sound research is carried out, and its circulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is covered by Current Contents, ISIIBIOMED, 
Science Citation Index and ASCA. 


Manuscripts. Three copies of all material for publication should be sent to the Editor, Professor S. S. Bleehen, 
Dermatology Department, Royal Hallamshire Hospital, Sheffield Sto 2] F. Manuscripts should be typewritten on one 
side of the paper only, with a wide margin, be double spaced, and bear the utle of the paper, name and address of each 
author, together with the name of the hospital, laboratory or institution where the work has been carried out. The name 
and full postal address of the author who will be responsible for reading the proofs should be given on the first page. The 
author should keep a carbon copy of his manuscript. The Editorial Board reserves the right to make literary corrections. 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur frequently. 
In the title abbreviations should be identified, in the introduction and discussion they should be used sparingly. 
Abbreviations of units should conform with those shown below. 


gramís) g minute(s} min molar mol/l 
kilogramís? kg centimetres} cm millilitre(s) ml 
millgram(s) (10 - `g) mg second(s} S gravitational acceleration & 
microgram(s) (10 °g) ug cubic millimetres} mm? micrometre(s) um 
nanogram(s) (10° "g) ng millimetre(s? mm per cent t 
picogram(s) (10° !^g) pg millicurie(s) mCi isotopic mass number placed as HEAT 
hours(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbrevianans, A 
Guide for Biological and Medical Editors and Authors (1977? The Royal Society of Medicine, London. 


Illustrations should be referred toin the text as ‘Figs’, and be given Arabic numbers, and should be marked on the back 
with the name(s) of the author(s) and the title of the paper, Where there is any possible doubt as to the orientation of an 
illustration, the top should be marked with an arrow. Each figure should bear a reference number corresponding to a 
similar number in the text. Photographs and photomicrographs should be unmounted glossy prints and should not be 
retouched. Colour illustrations will be accepted when found necessary by the Editor, although the author will be 
expected to bear the cost. Diagrams should be on separate sheets; they should be drawn with black ink on white paper or 
feint-ruled graph paper and should be about twice the size of the final reproduction. Lines should be of sufficient 
thickness to stand reduction, Each illustration should be accompanied by a legend clearly describing it; these should be 
grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include onlv essential data; they should be typewritten on 
separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author's work should be referred to; exhaustive lists should be avoided. 
References should be given in the Vancouver style, i.e. references appear as superscript numbers in the text, e.g. 
*... our previous report! and that of Smith et al? |.. "and are brought together numerically in the reference list at the 
end of the article in order of their first mention in the text. References to articles and papers should mention: (1) name(s) 
followed by the initials of the author(s), up to four authors: if more than four authors, include first three authors followed 
by et a/.; (2) title of paper; (3) title of journal abbreviated in the standard manner; (4) year of publication; (5) volume; (6) 
page numbers of the article. Thus: Cunliffe WJ, Shuster S. The rate of sebum excretion in man. Br 7 Dermatol 1969; 81: 
697-9. References to books and monographs should include: ( 1) author(s) or editors(s); (2) paper (if necessary) and book 
titles; (3) edition, volume, etc.; (4) place; (S) publisher; (6) year; (7) page(s) referred to. Thus: Beare JM, Wilson Jones E. 
Necrobiotic disorders. In: Textbook of Dermatology (Rook AJ, Wilkinson DS, Ebling FJ, eds}, 2nd edn., Vol. 2. Oxford: 
Blackwell Scientific Publications, 1972; 1066. 


Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuscript’) and should be returned to Blackwell Scientific Publications within three days. Major alterations from the 
text cannot be accepted. 
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Lawrence - Parish, M.D., Editor-in Chief, topics pertinent to sexually transmitted diseases and 
The International Journal of Dermatology offers a related fields. Aiso included are Notes, Reviews, and 
synthesis of information that is new, important and Association news. 
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A NEW LIGHT ON IMMUNE THERAPY 





A revolutionary new treatment for cutaneous T-cell And, photopheresis has demonstrated none of the side 
lymphoma (CTCL), also known as mycosis fungoides effects associated with classical chemotherapy. With 
or Sézary syndrome, is available today from ” 60% of the study patients still surviving, photo- 
IHERAKOS, Johnson & Johnson, pioneering in pheresis has provided a median survival rate of 59 
photomedicine months from diagnosis. 
Extracorporeal Photomedicine wv Ihe UVAR Photopheresis System has been installed 
Photopheresis is an extracorporeal photomedical l in more than 60 centers worldwide. 
therapy that combines ultraviolet light and a photo | 'HERAKOS-with ten years of solid 
activatable drug in the patented UVAR* System T clinical background in the use of pho- 








topheresis-has provided over 10,000 
treatments without major side effects. 


to alter nucleated blood cells. When rein- 
fused, the damaged cells of the malig- 
nant clone responsible for 
CTCL prime the body's 
immune system to 
destrov that clone. 

Safe and Effective 

In multicenter clini- 

cal studies, photo- 
pheresis has proven 

83% ettective in altering 
the course of CTCL in patients 
resistant to other therapies. Median 
survival time for this otherwise debilitat- 
ing cancer has increased dramatically 


Clinical investigations are also taking 
place to determine the safety and 
efficacy of photopheresis in the treat- 
ment of other T-cell mediated diseases. 


For further information please contact: 
IHERAKOS EU ROPE 

110-112 High Street 

Maidenhead, Berks, SL6 1QQO 
UNITED KINGDOM 

Telephone (44) 628 776 299 


‘Registered trademark of Johnson & Johnson 


| Edelson, R.L.: Light-activated Drugs. Scientific American 
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pogam added to conventional NHS 


symptomatic therapy, has been PRESCRIBABLE 
shown to produce a substantial and highly 








significant clinical improvement in all aspects 
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The effect on relieving itch was O am 
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Autoantibodies to nucleolar antigens in 
systemic scleroderma: clinical correlations 
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SUMMARY 


Indirect immunofluorescence (IIF) and double immunodiffusion (DID) were performed on the 
sera of 64 patients who had a nucleolar immunofluorescence pattern on HEp-2 cells. Forty-nine 
of the sera were from 296 patients with systemic scleroderma (SSc) and 15 sera were from 214 
patients with systemic lupus erythematosus (SLE). A homogeneous nucleolar staining pattern 
was found in 45 of the 64 sera (70-3°,), a clumpy fluorescence associated with fibrillarin 
antibody in 14 (21:8*,) and a speckled pattern was found in five of the sera (7:894). 

There was a clear correlation between the sera which showed a homogeneous nucleolar 
staining pattern with symptoms of the polymyositis/scleroderma overlap syndrome that. 
differed from SSc with concomitant myositis. The clumpy pattern was mainly associated with 
diffuse scleroderma and the speckled pattern with limited scleroderma (previously called 
acrosclerosis). 


Antinucleolar antibodies are characteristic markers of systemic scleroderma (SSc).' ^ Recently, 
various types of nucleolar antigens have been identified as targets for these antibodies. The four 
main nucleolar antigens are PM -Scl (proteins of 20- 110 kDa that are not fully characterized and 

are related to preribosomes), fibrillarin a protein of 34 kDa (U3 RNP), RNA polymerase 1 and 
RNase P. ®” The antibodies to these antigens have to be detected either by immunoprecipitation 

or double immunodiffusion (DID). They can also be recognized by their characteristic pattern 

.. using indirect immunofluorescence (IIF) on HEp-2 cells. Antibodies to PM-Scl produce a 
- homogeneous nucleolar and weak nucleoplasm staining. T'he chromatin in the metaphase of the 
< cells is not stained. Antibodies to fibrillarin produce bright clumpy nucleolar staining but not 

- that of the nucleoplasm and the metaphase cells show strong fluorescence of the condensed 
^. chromatin. Antibodies to RNA polymerase 1 produce speckled or punctate nucleolar and weak 
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nucleoplasm staining, with several dots in the area ef condensed chromosomes of the dividing 
cells corresponding to the so-called nucleelar erganizing region." ? Antibodies to the newly 
recognized RNase P,’ formerly known as 7-2 RNP. ^ !! produce a bright nucleolar fluorescence 
that is homogeneous. 

So far there are only a few reports on the corselaticns between the tvpes of nucleolar 
autoantibodies and the clinical features o? SSc.^ ^ ^^ © The correlations of the three main types 
of nucleolar antibodies in a series of 46 cases of SSc were described by Reimer et al.,? who found 
clumpy antinucleolar antibodies in 22, a nomogeneous pattern in 11 and a speckled type in 13. 

We report considerable differences in the prevalence of the three types of nucleolar antibodies 
and their clinical correlations in swsteriic scleroderma and point to the association FOE a 
homogeneous nucleolar pattern with the overlap cases. 









METHODS 


Patients 
The sera from 296 cases of systemic scleroderma (SSc), 46 cases of mixed connective tissue 


disease (MCTD, Sharp syndrome) and 214 patien:s w:th systemic lupus erythematosus (SLE) 
were studied. The cases of SSc were classified as ei her diffuse or limited according to the ARA 
criteria.  MCTD was classifed according to the criteria of Sharp et al.!^?? and SLE 
according to the criteria of the ARA.- The patients were classified as having diffuse 
scleroderma if the skin was involved on the faee, extremities and the trunk, often with 
symmetrical hyper- and hypopigmentationm The ceurse of the disease was usually more rapid 
and severe in this type.’ ^^? 





Indirect immunofluorescence ( IIF ; 

Sera were screened for antinuclear antibodies (AK A: using monkey oesophagus at a starting 
dilution of 1:10. The staining patterns were evaluated using HEp-2 cells (Immco Diagnostic, 
Buffalo, NY, U.S.A.) as previously described. `” The conjugate used was a goat antihuman IgG 
(Heintel, Vienna, Austria) with a £uoresceim te proin ratio of 2:2. 











Double immunodiffusion ( DID) 

Calf thymus extract was used for the detection of 5ci-70 antigen as has been previously 
described.** For other antigens, including PM-Sci cali thymus was homogenized with two 
volumes of cold phosphate-buffered saline at pH 7-2 st 4 C. The homogenate was stirred 
overnight at 4 C and centrifuged at :2,000 rpm for 5c min, and following centrifugation the 
supernatant was precipitated in ammonium sulohate. The precipitate was then dissolved in 
O'O1", Tris buffer at pH 7:2 and dialysed overnight with 2-3 changes of the buffer and 
subsequently lyophilized. For DID. 150 mg/ml of cal? thymus extract was used and the assays 
were performed as has been described.** 








RESULTS 





quency of the three nucleolar 
fluorescence patterns in the 64 cases Vins they were positive are shown in Table 1. The 
homogeneous staining pattern (Fig. 1) was founé in the naajoricy of sera (70:374). A clumpv 
fluorescence pattern (Fig. 2) was Fouad in 21-8", of the sere and e speckied pattern (Fig. 3) was 
less frequently found in 7:8? of the sera. 


The results of the immunofluorescence studies om the fre 
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TABLE 1. Frequency of three nucleolar fluorescence patterns in 64 cases of collagenoses positive for 
antinucleolar antibodies 


Overlap and 


IIF nucleolar Total Limited Diffuse scleromyositis SLE suspected 
pattern 9o) scleroderma scleroderma cases SLE not confirmed 
Homogeneous 45(70°3 6 O 30* 2 7 
Clumpy I4(21:8 O 6 4 2 2 
Speckled §(7°8) 3 O O 2 o 


* In one case there was coexistence of ACA, in two cases clumpy nucleolar pattern, and in three cases La 
antibodies. 





FIGURE 1. Strong homogeneous staining of nucleoli, and weakly stained nucleoplasm. Metaphase cell 
negative for chromosomal staining, but showing diffuse fluorescence of nucleoplasm. 


The homogeneous nucleolar pattern was found in conjunction with other antibodies in six 
patients. The presence of a high titre of ACA of 5120 was detected in one case by IIF and 
confirmed by immunoblot with the use of recombinant kinetochore antigen.?^? In this patient 
‘Figs 4a and b) the vascular involvement was predominant.^^ In three cases, La antibody was 
confirmed by DID. These patients had no signs of the sicca syndrome and did not differ from 
the other patients with the PM-Scl overlap syndrome. In two cases of PM-Scl overlap 
syndrome, coexistence of fibrillarin antibodv could be presumed since some mitoses were 
stained in a characteristic manner in a clumpy pattern, while PM-Scl antibody was confirmed by 
DID. 

There was a correlation between the homogeneous nucleolar staining pattern and unclassified 
cases with sclerodermoid features, i.e. polymyositis-scleroderma overlap or scleromyositis (30 
of 45 cases, 66:6"). However, six cases with this pattern were of limited scleroderma type, two 
were SLE and seven others were suspected of SLE but this diagnosis could not be confirmed. 
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FIGURE 4. A 75-year-old female positive for both PM-Scl antibody and ACA. (a) The face with no typical 
scleroderma features; (b) the hands with extensive osteolysis, sclerodactyly, and pronounced muscle 
atrophy on the dorsa of the hands, without cutaneous induration. 


The clumpy pattern was associated with diffuse scleroderma in six patients, four females and 
two males. One of these was a 13-year-old boy. In four of the patients the clinical features were 
similar to those of Sharp's syndrome with more pronounced sclerodermoid symptoms. Two 
cases were of SLE and one patient had multiple autoimmune abnormalities. One was the healthy 
sister of a patient with SLE. 

The speckled pattern was associated either with limited scleroderma or with SLE. In none of 
the 40 cases of Sharp’s syndrome were antinucleolar antibodies found. 


TABLE 2. Clinical correlations between cases with nucleolar homogeneous fluores- 
cence positive and negative for PM-Scl antibodies using double immunodiffusion 
(DID 


Overlap and 


Limited scleromyositis SLE suspected 
DID (no. of cases) scleroderma cases SLE not confirmed 
PM-Scl positive (39 4 30* 2 3 
PM-Scl negative (6) 2 o o 


* Coexistence of La antibodies in three cases. 
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The sera producing clumpy and speckled staming on HEp-2 cells were invariably negative on 
DID. Of the 45 sera producing the homcgeneous pattern, 39 were positive using DID for PM- 
Scl antibody (Table 2). Although there was 2 cerrelation between the presence of PM-Scl 
antibodies and scleromyositis, patients whose sera produced homogeneous staining on HEp-2 


E 





cells but were negative using D: D did nct show overlap teatures. The clinical characteristics of 
patients with scleromyositis who were positive for PM - Scl. as compared with SSc cases positive 
for Scl-70 or for ACA, are shown in Table 3. 

The difference between the : aree greups was the presence of myositis in all PM-Scl overlap 
cases. The cutaneous lesions were mostiy oedemetous or atrophic, with some sclerodermoid 
features, especially on the face and hands (Figs sa and b). T elangiectasia was present in 23°, of 
the cases, and was less frequent than in those cases positive for ACA. However, calcinosis was 





TABLE 3. Clinical characteristics of patents with scieromyesmis who were positive for PM-Scl 
antbodies, vs. those wittrysvetemic sclerederma positive for scí-70 or agticentromere antibodies 


Systemic scleroderma 





PM-Scioverlap 2 2 -———————— — — ——— 
cases'sclerorryositis — Scl 70 positive ACA positive 

Clinical and laboratory &rcings A= 27 n= 36 a= 33 
Age at onset (years) (mean) 5-60 2696) 15-56 (35:3) 12-66 1353) 
Duration of disease (years mean) 2-294096) 1-33 (8: 5) 1-38 (13:2) 
Raynaud’s phenomenon as à 

first symptom 14/24 29/36* 33/33*** 
Cutaneous lesions 

Typical limited 

scleroderma 0/27 12/36*** 31/33*** 
Typical diffuse 
scleroderma oj27 24/36*** 0/33 

Sclerodermatoid features? 24/27 6/36"** 2iggt*m 

Signs of dermatomyositis 10/23 O/36%"* Gja3*** 
Telangiectasia 5/2€ 21/36** 29/43*** 
Calcinosis 8/26 14/36 14/33 
Arthritis or arthralgia 27/27 2435** 27/33* 
Muscle involvement 2329 12/36*** 4/33*** 
Visceral involvement 

Oesophagus 3/27 24[36*** 16/33*** 

Heart 1/27 22/36*** 21/33*** 

Lung 3/27 24/36*** 12/33” 

Kidney 0/27 4/36 1/33 
Capillaroscopy 

R loops only 2/21 4/33 jR/a1** 

R +5 loops Gj2I 29/33*** riar 

R + DM loops F i21 oi33*** 131*** 


+ Sclerodermatoid features: either puffy, somewdiat indurated fingers, or no hand indu- 
rations, sometimes with muacie atrophy, and ofen iurrowieg around the lips, thinning of the 
nose and/or slightly mask-lice facies. 

Statistically significant diference from scleromyosius (function test}: * P < o 0s, **P « 0-01, 
REAP G0. 
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FIGURE 5. A 41-year-old female, whose disease started at the age of 12, initially recognized as 
dermatomyositis, and ran a chronic, relatively benign course. PM-Scl antibody was the marker disclosed 
by DID and IIF on HEp-2 cells. (a) The face with slight atrophic changes and minimal sclerodermoid 
features; (b) the hands showing deformities and muscle atrophy, with digital contractures, but without 


any induration and osteolysis 





FIGURE 6. A 19-year-old girl, in whom the disease started at the age of 9 and was recognized as systemic 
scleroderma with pronounced muscle involvement. The immunological marker was PM-Scl antibody. 
(a) The face with no sclerodermoid features; (b) the hands with slight atrophy of distal phalanges, but with 


no osteolysis. Pronounced Gottron sign. 
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detected with a similar frequency. In 10 of z3 patients there were some cutaneous signs of 
dermatomyositis but with no muscle pain or weazness at the time of study (Figs 6a and b). 


However, every patient had variable symptom: o myositis at some time or other in the course of 
the disease. Capillary microscopy in s2 y. o the cases showed giant capillaries and 
telangiectasia. 


DISCLIS ION 


In our series of 296 patients with systemic scleroderma (5Sc), a nucleolar pattern was found on 
immunofluorescence staining of HEp-2 cells = 49 (15 $?,) of the cases. This percentage is 
somewhat higher than the 8%, found bv Remmer et al.” though some authors have found a 
prevalence of nucleolar antibodies as high = 45° ,? and 73°,.*’ This discrepancy could be 
explained by having included the staining of mucecli produced by Scl-70 antibody, in addition 
to the characteristic fluorescence of the nucicoplasm ^? In our studies we found a high 
prevalence of the homogeneous nucleolar patera ia 7c°., of our patients. This type of staining 
was the least frequent in the study of Reimer «7 el.. " who reported the highest frequency to be 
that of a clumpy pattern, being 47 8°, as compared to that of 21-8°, in our series. The speckled 
pattern was found by us to be 7-€°,, of the sers examined and by Reimer er al. in 28-:2%,.” This 
discrepancy is due to differences in the SSc sxose:s studied. 

The clumpy pattern of nuc:eolar fluorescence wes asscciated in some of the cases with severe 
diffuse scleroderma, but aise with other collagen disorders. The speckled pattern was found by 





















of internal organ involvement. In our series, the 
SSc and in two of the cases of SLE. T h:s nucle 
of SLE cases.?? 

We confirmed by DID that not all sera producing a homogeneous nucleolar staining are 
positive for PM-Scl antibody We found some cinical differences between the patients with the 
homogeneous nucleolar pattern who were either positive or negative for PM-Scl antibody using 
DID. The majority of the patents whcse sera were positive for PM-Scl, 30 of 39 cases, had the 
clinical features of scleromyositis or PM-Scl overlap syndrome. This agrees with the study of 
Meurer et al.!? who found P M-Scl antibody ¿a six of eight cases with this diagnosis. PM-Scl 
antibody may appear in conjunction with other ansibodws. In our series, the presence of ACA 
was associated with predominant vascular iavolvement, as previously reported.7? The 
coexistence of fibrillarin antibody was found in two cases of PM-Scl overlap syndrome that were 
similar to other cases with only the PM-5cl mar 

Our cases of scleromyositis differed in therr clmica. characteristics from those with typical 
SSc. In all patients, there was muscle involvernen: of variable severity, often present only for 
some periods in the disease. The cutarecus 1ocvrztiors were slight or absent, but the patients 
had some sclerodermoid features, particularly oc tae face and/or the hands. Telangiectasia was 
much less frequent than in SS and in z proporzon of patients, there were cutaneous symptoms 
of dermatomyositis with periorbital erythema aad Go'tron sign. The onset of the disease also 
differed from that in SSc by an absence of Ravnaad’s phenomenon in more than 40°, of the 
patients, although this developed later on in tre coarse the disease. Calcinosis was present in 
about 30°, of the patients, but this ndeg s comsistent both with scleroderma and 
dermatomyositis. Capillaroscopy showed tha: ra se", of the patients, in addition to Raynaud’s 


- 


loops, there were giant distorted capillaries wth aaemerrhages. Visceral involvement in this 


pattern was seen in only three cases of limited 
ar antisedy was also found by others in the sera 
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cases. An important difference from SSc with pronounced myositis positive for Scl 70 was a 
relatively benign course. Another was the frequency in childhood. 

In conclusion, our study has shown the importance of distinguishing the three different 
antinucleolar antibodies using indirect immunofluorescence and double immunodiffusion. The 
PM-Scl antibody which produces a homogeneous nucleolar pattern on HEp-2 cells and is 
positive on DID is a marker of polymyositis-scleroderma overlap syndrome, which usually runs 
a relatively benign course and occurs more frequently in children. 
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SUMMARY 


Endemic pemphigus foliaceus or fogo selvagem (FS) is a blistering autoimmune disease 
indigenous to certain states of Brazil. In the state of Parana the disease has been reported in the 
north-central regions where a total of 632 cases were documented in the period of 1940-80. The 
present study describes a new focus of FS in the western region of the state of Parana. This focus 
includes a total of 213 new cases of FS and only 11 cases of pemphigus vulgaris seen in this 
region from February 1976 to July 1988. Over 90%, of these patients were peasants working in 
agriculture or involved in other outdoor activities. 


Pemphigus foliaceus or fogo selvagem (FS) is an autoimmune disease reported in Brazil since 
the beginning of the century.’ Certain regions of the states of Goias, Mato Grosso do Sul, 
Parana, Sao Paulo and Minas Gerais show a high incidence of FS. Features which are common 
to all of these endemic areas are the tropical weather and certain environmental agents such as 
black flies (Simulium spp.) and other insects that may participate in the onset of the disease.’ FS 
patients have IgG class autoantibodies, restricted to the IgG4 subclass? and directed against 
desmoglein I (DG-1), a desmosomal glycoprotein.* FS autoantibodies induce acantholysis in 
vivo,^* which results in superficial blisters and erosions of the skin (Fig. 1). 

Although the non-endemic form of pemphigus foliaceus has been reported sporadically in 
Paraguay, Argentina, Bolivia and Peru,? the endemic form has been reported mainly in Brazil 
and recently in Colombia.^ In Brazil, there were more than 15,000 registered cases at the end of 
1987! clustered in the states of Goias, Mato Grosso do Sul, Parana, Sao Paulo and Minas 
Gerais.' 

The state of Parana, where this study was conducted, is bordered by the state of Sao Paulo 


Correspondence: Professor Luis A.Diaz, Department of Dermatology, Medical College of Wisconsin, MFRC Bldg. 
Room 4070, 8701 Watertown Plank Road, Milwaukee, WI 53226, U.S.A. 
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FIGURE 1. This 27-vear-old matien: from Cascavel county presented generalized superficial erosions with 


crusting and serum exudate a companied by system c symptoms of malaise and fever. Many of the lesions 
showed secondary bacterial jnfectien. The pa ms.so 2s and mucous membranes were the only areas free of 
lesions 


(north), the state of Santa Catarina (south), the state of Mato Grosso do Sul and Paraguay (west) 
and the Atlantic Ocean (cas: . Parana has a wta area of 199,554 km7 and a total population of 
8,067,161. The Parana River runs trom north to south and forms the western border of the 
State, where the Itaipu Dam and reservoir & located 

The region defined in this paper as western l'arana, corresponds to an area bordered by the 
Piquiri River to the north, Iguacu River to the * outh and Itaipu Reservoir to the west (Fig. 2). 
‘The weather in this area is hot and burmud anc the razjority of the population is involved in 
agriculture or outdoor work. The climate anc ecology in this region of Parana are quite different 
from the southern and eastern regions which have a very low incidence of FS. ^? It is our 
observation that the climate and ecology of western Parana have changed since the completion of 
Itaipu reservoir, becoming more humid and cenducrve to the propagation of mosquitos and 
other insects. The population of western Parana is composed of settlers who have migrated to 
the area over the last 40 years, mainly Caucasiams (Germans, Italians, Portugese and Spanish), 
with a small number of Asians, Blacks. and rr ulattes. The majority of patients reported by 
Minnelli ^* were from the north-central regions of the state. 

The present study, which asted from February 1975 to July 1988, incorporated a total of 22 
new cases of pemphigus. Of these cases, 213 were diagnosed as FS as opposed to only 11 cases of 
pemphigus vulgaris (PV). 


METHODS 


The subjects included in this study were seen either in a Community Clinic operated by the 
Parana State Department o^ Health or at the private efice of ene of the authors (J. C. E.), both 
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F1GURE 2. The location of the state of Parana in Brazil and, on the right, a higher magnification detailing 
the area of western Parana; bordered by Piquiri River (north), Iguacu River (south) and Itaipu Reservoir 
(west) this area represents the newest active endemic focus of fogo selvagem described in Brazil. 


located in the city of Cascavel, in western Parana. The study covers the period from February 
1976 to July 1988. 


Criteria for diagnosis of FS 

The diagnosis of FS was based on the dermatological examination of the patients. Only those 
patients showing the typical cutaneous lesions of FS were included in this study. The diagnosis 
was confirmed in randomly selected patients by histopathological examination and by direct and 
indirect immunofluorescence (IF) analysis. Skin biopsies were taken from lesional skin and the 
IF procedures carried out as described previously.^* Patients entering this study were classified 
according to the guidelines proposed by the Cooperative Group on Fogo Selvagem Research.!? 
A patient from Cascavel county with a classic form of generalized FS is shown in Figure r. 


Epidemiological parameters 

Relevant epidemiological data such as race, age, sex, occupation, origin, etc. were obtained from 
each patient during the first and follow-up interviews according to the epidemiological 
questionnaire prepared by the Cooperative Group on Fogo Selvagem Research. !? 


RESULTS 


Frequency of fogo selvagem and pemphigus vulgaris in western Parana, Brazil 

From February 1976 to July 1988 a total of 224 patients presented with a blistering eruption. 
The disease was labelled as FS in 95: 1^5 of the patients and PV in only 4:994. The yearly 
distribution of FS and PV and the clinical forms of FS are shown in Table 1. The county of 
origin of each of the patients entered in this study is represented graphically in Figure 3 which 
shows a clustering of patients in the ‘municipios’ (counties) of Toledo and Cascavel, where 51? 
of cases occurred. 
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TABLE I. Clinical forms of fogo selvagem. aad pemptigus vulgaris in western Parana 
(February seré-July 1982) 











Fogo selvagem Fogeeselvagem Foge selvagem Pemphigus 
Year Total localized balloce-exfoliative — erythrodermic vulgaris 
1976 3 I I 1 
1977 6 o 2 3 I 
1978 8 5 2 I o 
1979 2 2 3 O o 
1980 14 10 3 I O 
1981 9 3 E! 2 O 
1982 31 ZI 5 3 I 
1983 21 16 i 2 2 
1984 42 22 12 7 I 
1985 34 21 3 3 2 
1986 24 18 3 2 I 
1987 20 10 3 3 2 
1988 10 4 3 I o 
Total 224 131(59:4 5) 811227855) 29 (12:9?) 11 (4:995) 
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FIGURE 3. Distribution of fog» selvagem patients ia western Parana. One-hundred and eighty-one FS 
patients were seen from January 1975 to May 198%. These patieris are registered on the map according to 
their ‘municipio’ of origin. The diameters of the <vaced circies represent the number of patients (scale 
shown at the bottom of the figure). 1 wenty-five new FS patieat« were diagnosed from June 1987 to July 
1988 and are net shown in this figure. Data on these batientscarz available in Tables 1-4. 
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TABLE 2. Age distribution of fogo selvagem and 
pemphigus vulgaris patients in western Parana 





Age group 

(years) Fogo selvagem Pemphigus vulgaris 
O-9 3 I 

10-19 24 o) 

20-29 55 2 

30-39 46 2 

40-49 36 4 

50-59 23 1 

> 60 26 I 

Total 213 II 





TABLE 3. Distribution of fogo selvagem and pem- 
phigus vulgaris patients by sex, race and marital 
status 





Sex Race Marital status 


MERERI RE anurans - 


Males 92 White 217* Single 55 


Females 132 Asian I Married 161 
Mulatto 4 Widower 8 
Black 2 





* Brazilian, German, Portuguese, Spanish. 


TABLE 4. Distribution of fogo selvagem and pemphigus vulgaris 
patients by occupation 





Profession — Fogo selvagem Pemphigus vulgaris 
Housewife and farmer 74 3 
Farmer 64 4 
Housewife only (farm) 40 3 
Children I 
Student 9 o 
Other (*) 25 o 
Total 213 II 





* Fisherman, teacher, missionary, engineer, taxi driver, etc. 


Distribution of fogo selvagem and pemphigus vulgaris by age, sex and occupation 
Over 50%, of the patients were between the ages of 20 and 50 (Table 2) and FS and PV were seen 
more frequently in females and Caucasians (Table 3). Table 4 shows that most patients were 
farmers or individuals occupied in outdoor activities. 

An increasing number of patients singled out exposure to black flies (‘borrachudos’) as the 
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precipitating factor of their disease. Since most ost:ents live in houses with poor sanitation, it 
was difficult to segregate this facter fre m severa! ther potential environmental aetiological 
agents (antigens or vectors) that may trigger the Cisease. 





DISCLULSBC 4 


From 1941 to 1950, sporadic cases of fogo selvazem «FS. were reported in the State ot Parana, 
with a gradual increase in the number of cases detected in the following years.” Minelli” 
reported a total of 506 cases in the same state from (941 te 1973, and later reported a total of 632 
patients seen in Parana from 1940 to r980." The maioriry of the patients were clustered in the 
northern region of the state immediately south o the Paranapanema River, where the weather is 
hot and humid. 

In the late 1930s and 1940s new human settlements were established in western Parana 
including the study areas. The majority oc these setters were of European background arriving 
from southern Brazil. Defoliation of the native »egccation to expand agriculture was common. 
The construction of the Itaipu Reservo:r chine E pears ta have modified the climatic conditions 
of western Parana, and the influx of a gereticalis hemogeneous human population to this area 
are important factors in the epidemiology of this mew focus of FS. From a total of 224 patients 
with blistering disorders examined in our clinical facJities, 95°,, were diagnosed as FS and only 
5^, as pemphigus vulgaris (PV ;. The appzrent d Terencein frequency of these two autoimmune 
diseases in western Parana suggests tha: they mm, be precipitated by different aetiological 
factors. PV occurs world-wide in certain genetica! e predisposed individuals, ' whereas FS is 
endemic to particular areas of Soutà America, « Brazil and Colombia. 

Confirming the results of other Brazilian invesiga-ors 0? 7^!? we found that patients with FS 
were poor peasants, farmers and outdoor labourersic rural areas, and usually young. In contrast 
to previous studies, this investigation showed tt 7ee-inicue features of FS in western Parana: a 
higher frequency of cases in females, an increased rate of localized forms of FS and a 
predominance of the disease in Caucasicns. 

It is possible that predisposed Caucasian indivicuals, which represent the majority of the 
population in this Mood of ieee hare a tendency to — this diosa] localized form of 


































other populations. Also, afiected individ adis in tiis inen may MA ius PERPE care 
early while the disease was still localized whilc the generalized cases may have migrated to 
nearby cities such as Campo Grande (state of Maco Grosso do Sul), Londrina or Curitiba 
(Parana) where hospital facilities exist. 

HLA studies in FS patients have recently been reported.! * '? In a group of FS patients 
(m= 24) 58", were DRI positive while anlv 207. of the control group expressed this marker, 
conferring a relative risk of 5-5.'* HLA-DRA was found in 42^, of the patients vs. 17°, of the 
control group, and HLA-DR: and DR4 zntigecs were found in 83°, of the FS patients. HLA- 
DR7 was present in 17°, of the controls but wes asent in all FS patients studied, suggesting 
that this antigen may confer resistance to the dere opment of FS. These findings have been 
confirmed by other investigators who fcund am increased frequency of HLA-DRr and -DR4 
phenotypes in a group of 48 patients (3%) as compared to only 34%, of the matched-control 
group (n — 74).'> They also found absence of tk: DZ7 aatigen among the FS patients studied. 

The ecology and climate in western Parana are sim: iar to those in other regions of Brazil where 
FS is endemic. 1^? FS patients in westerr Parana were exposed to a variety of potential 
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aetiological agents before the onset of their disease. The present study provides further 
circumstantial evidence that bites of the Simulium fly have a role in the onset of FS. 

As seen in Table 1 and Figure 3, most of the patients entering our study came from 31 
different counties (‘municipios’) of western Parana. However, the counties with the greatest 
frequency of cases were Toledo and Cascavel with 52-6% of the total. We have selected Sao 
Miguel, a small village in the county of Toledo, to carry out a prospective sero-epidemiological 
study (unpublished). This village has a population of 400, among which eight cases of FS have 
been diagnosed to date. A long-term follow-up of this population may give us some important 
clues regarding the aetiology of this endemic autoimmune disease. 
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SUMMARY 


In a case control study, the incidence of malignant disease in 84 patients with bullous 
pemphigoid (BP) was compared with 168 controls. The rate of malignant disease (past, 
concurrent or during follow-up) in BP patients was 17:9?4 compared to 5:3% in the controls. A 
number of the malignancies occurring in the BP group may be of doubtful significance, being 
either temporally very remote or partially attributable to treatment. The rate of concurrent BP 
and malignancy (within 8 weeks) was 6-0", suggesting that there is probably a slight excess of 
malignancy in BP, but insufficient to warrant extensive investigation in pursuit of cancer. 
Comparison of the BP patients with and without cancer identified no clinical or immunopatho- 
logical subgroups in whom investigations would be indicated. Three patients with both BP and 
malignancy were HLA-DR 13 positive, which may point to an immunogenetic predisposition to 
both diseases. 


Bullous pemphigoid (BP) has been reported in association with carcinoma at many different 
sites'^!* as well as with sarcoma,! ^ melanoma,!? and lymphoproliferative disorders.?:! ^!* The 
case for a genuine association is strengthened in a few of these reports by a parallel clinical course 
between the neoplasm and the blistering eruption, *!? though there are also cases where this has 
not occurred.? In other reports the BP has had unusual clinical features, presenting as a figurate 
erythema!’ and has led to the suggestion that atypical BP may be a marker for malignancy. 

Despite these numerous reports it remains controversial whether BP and malignant disease 
are truly associated, or whether their concurrence is merely a reflection of the fact that both 
diseases are most common in the elderly. There has been only one case control study,! and this 
concluded that there was no higher incidence of malignant disease in BP patients than in age- 
and sex-matched controls. In contrast, a higher than expected incidence of malignancy was 
found in BP patients in a study based on population malignancy rates.*° Of the other published 
series, some??? but not all?* have reported a higher incidence of malignant disease in BP 
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patients with negative indirect immumofleorescence (TMF) findings compared to those with 

positive findings, suggesting that seren2gztive 3? may be a marker for internal malignancy. 
In this study of 34 patients with buiicus permpiigoid. tre incidence of malignant disease was 





compared to that in 168 controls. The climcaland IMF findings and the HLA type in patients 
with and without malignant disease were ana vsed in order to identify any BP subgroups at 


- 


increased risk of malignancy. 





Bullous pemphigoid patients 

We reviewed all 84 bullous pemphigoic patiemts seen from 1975-89, and in all cases the 
diagnosis was confirmed by the presence of a linear band of IgG and/or C3 at the dermo- 
epidermal junction on direct immunofluocescence, The patients’ details are shown in Table t. 


e 


Special note was made of the :ndirect LAF findings, the presence of mucosal involvement, milia 









determined using a lymphocyte microcytotox city assay ^? All neoplasms occurring in the BP 
patients were recorded with the date of ther diagnos:s. Apart from a history and clinical 
examination no routine investigations m purssit of cancer were done other than those required 
for the management of the patients’ ‘rearments. Most patients had full blood counts, 
biochemistry and liver functions test, but no «che 

cancers were not included in the study because 
respect of these tumours. 










Controls 
Each patient was matched by age, sex and «alendar year of diagnosis to two controls (168 
controls). Controls were obta:ned from the ve2oas leg uker clinics and from patients attending 
minor operating sessions for removal of skin. ssions, including basal cell carcinoma but also a 
variety of benign skin lesions. Detail of the medical histories of the controls were obtained by 
questionnaire if they were still attending the clinic, and otherwise from their hospital and 
general practitioner recorcs and where pe evant ‘rom post-mortem reports and death 
certificates. The controls were followed up fpem 3 moaths to 15 years (mean 3 years 1 month). 
‘The statistical analyses used were the Mamci- Haenzel estimate of the odds ratio and the chi- 
squared test with Yates' correction. 












TABLE t. Derails of bullows pemphigoid patients studied 


‘Tota: numar Sa 
Sex DBS 
Pers 
Age Range 45-94 tears 









Follow-up Range 2 WeeXS~15 years I month 
Tican 3 years i month 
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RESULTS 


Overall frequency of neoplasia 

Neoplasms recorded among the BP patients were carcinomas of bronchus, breast, bladder, 
prostate and colon, two lymphomas (one Hodgkin's disease, one cutaneous T-cell lymphoma), a 
melanoma and a case of monoclonal gammopathy, which though neoplastic, has so far behaved 
in a benign fashion over 3 years 2 months of follow-up. Sixteen neoplasms were recorded in 15 
BP patients (17:99), compared to nine in the control group (5:4^,; odds ratio = 3:63; P < 0-01) 
(Table 2). As the smoking history of patients and controls was unknown, the analysis was also 
done excluding carcinoma of the bronchus. The frequency of non-bronchus neoplasms was I1/ 
84 (13%) in the BP patients, compared to 8/168 (3°5°,,) in the controls (P < 0:05). 


Temporal relationship between BP and neoplasia 

BP patients. In five patients the cancer preceded the onset of BP, with intervals ranging from 1 
year 11 months to 29 years (see patients 1-5, Table 3). In two patients, the temporal relationship 
between the cancer and BP may have been somewhat closer than indicated by the interval 
between the two diagnoses. In one patient there was relapse of a breast malignancy with 
metastases 9 months before the appearance of the pemphigoid after a disease-free interval of 
over IO years and in one patient, a second malignancy (prostate) was diagnosed at the time he 
presented with bullous pemphigoid. 

In addition to this patient, there were four others who had their neoplasms diagnosed at the 
time of their presentation with pemphigoid, or within the following 8 weeks, giving an incidence 
of strictly concurrent tumours of 5/84 (6:0%;,). In none of the patients did the course of the 
neoplasm parallel that of the BP. 

Six patients had tumours developing after the onset of BP (range 7 months-4 years, mean 2 
years 2 months). All were still receiving treatment for their BP at the time the tumour was 
diagnosed, including three patients treated with combined prednisolone and azathioprine, a 
combination known to predispose to neoplasia in the renal transplant population.?? The doses of 
azathioprine used were r-0- 1: 5 mg/kg per day, though one patient (patient 16, Table 3) received 


TABLE 2. Neoplasms recorded in BP patients and controls 





BP Controls 
Bronchus 
Breast 
Bladder 
Prostate 
Colon 
Uterus 
Lymphoma 
Monoclonal gammopathy 
Melanoma I 
Totals 16 (in 15 patients) 
17:9?, 


| single patient I 


m n O m m 0 VA d 


wW D y O Q m om 


. 4 5 E 
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TABLE 3. Cancers precedung the oarset of BP 
Interval D disgnesis 

Cancer of BP* Comment 

1 Ca breast — 29 years 

2 Ca colon — 23 years 

3 Ca breast — II years Metastatic relapse 9 months prior to A of BP 

4 Ca breast — 3 years 6 months Gr: tamoxifen | 

s Transitional cell Ca bladder —1vear ri months | zndqmaligaancy (prostate) A at time of onset of BP 


Ca prostate 

6 Ca breast 

7; Melanoma 

8 Monoclonal gammaopathy 
9 Ca bronchus 
10 Hodgkin's disease 
1I Ca breast 

12 Cutaneous T-cell lymphoma 
13 Ca bronchus 
14 Ca bronchus 
15 Ca bronchus 


Oo Oo 00 


+1 monati 

47 Mes 

+1 year 5 montir 
+I year iI montis 
+ 2 years 

+3 years 4 montiss 
+4 yesrs 


3 Neoplasm detected at time of A of BP 
| 


Or: prednisolone and azathioprine 
Or. prednisolone 

Or: prednisolone and azathioprine 
Or: azathioprine 

Qe prednisolone and sulphapyridine 
Oz prednisolone and azathioprine 


* A minus sign indicates date of X of tumour preceded the onset of BP. 


a higher dose (2:5 mg/kg) of azathiopr: ne combined with 7-5-15 mg/day of prednisolone until he 
presented with cutaneous T-cell lymphoma after 1 year r1 months. In view of the effect of 
treatment we repeated the analysis excluding thethree possibly treatment-related malignancies, 
giving an incidence of 12/84 (14:257. 





Controls. All the neoplasms in the zcntrols preceded the reference time point (i.e. their first 
presentation to the skin clinic) by 3 years-17 vears r1 months (mean ro years 1r month). None 
developed concurrently with their presentation or during follow-up. 


Comparison of BP with and without malignant disease 

To look for an identifiable subgroup with am mecreased risk ef cancer, we compared the 15 
patients with a history of malignant cisease wath the 66 patients without malignancy (Table 4). 
The only difference was in the sex ratie wah a slight excess of males in the cancer group 


compared to a female preponderance in the zez-carcer group. The prevalence of mucosal 





TABLE 4. Comparson cf BPpacents with and without cancer 


Meopéas:is-sssociateg BP BP without neoplasia 





No. of patients 18 69 

Mean age at onse: BP Ts 73 years 

Sex ratio F: M 0€ 79:1 git 

No.(",) with mucesallesiors — 7/15 5447. 28/69 (40:574) 
No. (?,) with circelating Ab 8/10 Ron. 31/46 (67?) 


mn 
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TABLE 5. HLA-DR types in 
seven patients with BP and 





neoplasia 
DR 2 3 
DR II — 
DR 4 13 
DR 4 13 
DR 3 I3 
DR 2 4 
DR 4 7 


involvement, and the presence of a circulating antibody were looked at but the differences 
between the groups did not reach statistical significance. There were no differences between the 
neoplasm and non-neoplasm BP patients in respect of any other clinical feature, notably the 
duration of prodromal itching, the presence of milia and the morphology and distribution of 
lesions. 


HLA typing 

Thirty-seven patients were HLA typed for the A, B, C and D loci, and they did not differ from 
151 unrelated controls drawn from our local population. Seven of these patients had both BP 
and a tumour; the HLA type for the A, B and C loci in these patients did not differ significantly 
from that in BP patients without a tumour. The HLA-DR types in the patients with both BP 
and a tumour are shown in Table 5. HLA-DR 13 occurred in three of the seven patients with 
both BP and neoplasia, compared to only 2/28 of the BP patients without neoplasia. 


DISCUSSION 
Despite the frequently reported occurrence of BP in patients with malignant tumours,!~!? it 
remains controversial whether there is a genuine association”® or just coincidence. ^? Only 
Chorzelski et al. found an excess incidence of malignancy amongst BP patients,?? though other 
groups have suggested that there may be subgroups of BP, with a increased risk of malignancy, 
such as seronegative?'~?? or clinically atypical BP.*:!? 

In this case control study, malignancy, whether past, concurrent or developing during follow- 
up occurred more commonly in BP patients (17:99,) than in controls (5:4?5). However, there 
are important difficulties in interpreting these data, particularly in determining which cases of 
cancer have a valid relationship to BP. Previous authors have varied in their inclusion criteria, 
some including only tumours strictly concurrent with BP (i.e. within 6 months),** and others 
allowing more relaxed criteria, such as 5 years before or after the onset of BP. Ahmed et al. 
included those tumours developing during follow up of 5-43 months,^^ but in Chorzelski’s 
series the criteria are not specified.?? Neither of these reports refer to the possible effects of 
treatment for BP. In view of the increased incidence of neoplasia in immunosuppressed renal 
transplant recipients,?? we excluded the three BP patients who developed neoplasms while 
receiving prednisolone and azathioprine. This reduced the incidence of BP to 12/84 (14%) 
which is still significantly higher than in the controls. 
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Like other authors we also exc 'udec temporally remote armours from the analysis, though the 
validity of this is less certain anc rests on the assumption tazt the supposed link between BP and 
neoplasia operates contemporaneous!y in both diseases. The most commonly proposed model 
for a causal link between BP anc cancer, chat of antigenic cross reactivity between tumour and 
skin,* implies concurrence of omset. In our studs. exclusior. of three tumours preceding the BP 
by a long period of time reduced the incidence o£ 3P'and cancer to 9/84 (10°7°,,), and exclusion 
of all tumours not strictly concarrent Ge. wither 8 weeks, further reduced this figure to 5/84 





side of the onset of BP.?? This pick-up rate fer tumours at the time of presentation of BP is likely 
to be similar in other dermatolagy departments as the patients in the present study were not 
routinely investigated for cancer, In the control group, al cf the cancers preceded the reference 
time point by a number of years, and none presented within the 8 week-period on either side of 
their first clinic attendance. Hence, althcugh there appears to be a difference between BP and 
controls, reflecting an excess inc: dence of cancer at or aroumx the tame of the development of BP, 
the true magnitude of this difference is unkrown. The incidence of cancer in the control group 
may be an underestimate, as patients experieme:ng other problems with their health are less 
likely to present for management of benign skin lessons. 

We also considered the possibility of an a ternative model for a link between BP and cancer, 
that of an underlying genetic predisposition to beth disesses, a hypothesis consistent with their 
non-concurrent onset. No HILA differences im respect o! the A, B or C loci were detected 
between cancer-BP patients, mon-cancer-BP patients anc controls. Though the numbers are 




















small it is of interest that three of the seven patients with beth BP and cancer were HLA-DR 13 
positive compared to only 9°, ef our local pepufation. If confirmed, a link between this antigen 
and cancer-proneness in BP patients would aot readily be explicable in terms of the theory that a 





breakdown in immunosurveillance predisposes to cancer. The DR-13 antigen contributes to the 
DR-6 phenotype, which in reaal tramsplaat recipients hes been associated with heightened 
rather than impaired immune zespons;veness.^ ^" However, if this association with DR 13 is 
borne out and confirmed as a marker for cancer-associated cases of BP when larger number of 
cases are studied, then reapprza:sal of our figures wich inclasion of temporally remote tumours 
would be valid, making the excess incidence of tumours in the BP group more highly significant. 

Previous authors have cited » parallei course between the two diseases as further evidence in 
support of a causal link; !" none of the patients in this study had a parallel clinical course. 
Despite previous reports that cancer-associated BP is com moner in patients with seronegative 
BP?!-?? or occurs with morphologically atypical BP*^'?* we have been unable to confirm these 











significance. Disallowing doubtful cases reduces the incidence to 6:0",, similar to the overall 
incidence in controls. There is probably an excess of cancers clustering around the time of onset 
of BP though the exact magnitude of this increased risk s cafficult to estimate. This level of risk 
does not support the case for extensive invesctizations im patients presenting with BP as the 
detection of cancer at presentation is likely to 5e ow. There also does not appear to be any 
identifiable subgroup of BP for whom extensive mvestigations would be indicated. Further 


studies are needed to determine whether car cer-:5sseciated BP is linked to HLA-DR phenotype. 
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SUMMARY 


Seventy patients with linear IgA disease of adults were followed up for a mean of 8-5 years and 
all malignant diseases in this group were ascertained. There were three cases of lymphopro- 
liferative malignancy, which constituted a significant excess over the 0:2 cases that would be 
expected by comparison with an age- and sex-matched population using National Cancer 
Registry statistics. In contrast, the non-lymphoid malignancy rate of 13^; is almost identical to 
the expected 14?,. A subgroup of 35 of the adult linear IgA disease patients were assessed with 
respect to the possible precipitating illnesses or drugs, as well as co-existing medical conditions. 
Almost one-third of patients described an event that was felt could possibly have triggered the 
linear IgA disease, the most frequent being non-steroidal anti-inflammatory or antibiotic drug 
therapy, trauma/burns and upper respiratory tract infections. However, it is difficult to 
determine how often the preceding event is coincidental, and how often, if at all, it is causal. 


Linear IgA disease of adults (LAD) is a subepidermal bullous disease commencing after 
puberty in which linear IgA deposits are found at the basement membrane zone. Although the 
eruption is extremely variable, patients typically have some features of both bullous pemphigoid 
and, to a lesser degree, dermatitis herpetiformis, such that it is difficult to arrive at a confident 
clinical diagnosis. The presence of annular lesions with a peripheral urticated ring or blistering 
is a pointer to LAD. The combination of these features with the high incidence of mucosal 
involvement, the sulphone responsiveness, and the characterization of a 285 kDa target antigen 
at the basement membrane zone! have led to general acceptance that LAD is a specific entity and 
not just an IgA bullous pemphigoid. 
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The aetiology of LAD is unknown. There hare been several case reports suggesting an 
association with malignancy," and in some there has been a parallel course between the 
malignancy and the LAD. There have aiso been several case reports of apparently drug-induced 
LAD.*"!! We have investigated whether a true 2ssecztion with malignancy exists, and whether 
any other medical condition or drug therapy is commonly associated with LAD. 


METHOOGS 


Subjects 

A total of 70 adults with LAD were seen at either Oxford or London. The age at onset varied 
between 13 and 88 years, with peaks in early aduit iic and between the ages of 55 and 64 (Fig. 1). 
The patients have now been foEowed up for between 6 menths and 46 years after the onset of 
symptoms. The mean follow-up is 7 years for tbe 35 Oxford patients and 10 years for the 
35 London patients. The current disease remission rate, ss defined by the absence of symptoms 
when the patient is off all treativent 1s 63°, for thei) zford cases and 12", for the London cases. 
We feel this difference may be partly explained’ by the higher proportion of Oxford cases 
diagnosed prospectively, with less bias from the selective referral of particularly refractory 
cases. In cases where non-speciic pruritic lesions or2ceced blistering, the former was taken as 
representing the onset of the LAD. All ceses hac suoepidermal blistering on histology, lacked 
circulating antibasement-memorane zone IgG sni hed a prominent IgA band on direct 
immunofluorescence at the dermo-epidenmal junction. 

















Ascertainment 
All malignant diseases occurring in the 70 patients were ascertained by the combination of case- 
note review and patient questionnaire m s large v retrospective manner. In no patient had 
investigations been performed towards fading en ccherw:se symptomless neoplasm. 

In addition, specific enquiries were riade cf tae 35 Oxford patients with respect to drug 
therapy and other illnesses at or just prior te the owsa of shear LAD, and to past history of other 
conditions. 


Comparison was made with the 1983 Czncer & gl 








istry statistics’ 7 to determine the cumulative 
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FIGURE 1. Age ar onset of linear IgA disease of adulte* +4 femalesand 29 males). *Defined as linear IgA 
disease beginning after puberty. 
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life-time age and sex standardized incidence rates of malignancy in the general population. 
Rates for lymphoproliferative malignancy were taken to include Hodgkin’s disease, B- and 
T-cell lymphoma, lymphocytic leukaemia and myeloma (ICD numbers 200-204). The 1983 
figures were used as this approximated to the mid-point of the study. Statistical analysis was 
carried out using chi-squared analysis with Yates correction. 


RESULTS 


Non-lymphoid malignancy 

There were nine non-lymphoid malignant neoplasms in the 70 patients (Table 1). Single 
patients had apparently curative surgery for carcinoma of the uterus and a retroperitoneal 
sarcoma § and 2 years, respectively, before the onset of their skin eruption. One patient had a 
cervical lymph node containing metastatic squamous cell carcinoma removed 4 years before 
developing LAD; the primary site was not found, and no other tumour is, as yet, apparent. 
Other patients had a hydatidiform mole,’* metastatic hypernephroma and an eccrine carcinoma 
of the skin'* diagnosed at the time of onset of their skin rash. The last of these patients also had 
an acoustic neuroma removed 36 years previously. Three patients developed malignancies after 
the onset of their LAD. In one a malignant melanoma of the eye was noted 8 years later; after 
enucleation the patient was noted, perhaps coincidentally, to have gone into remission. The 
other two patients developed carcinoma of the bladder to years later, and fatal carcinoma of the 
colon 7 years later. 

Although in a few of these cases there was a temporal relationship between the malignancy 
and the onset of the skin eruption, the overall malignancy rate of 13°, is almost identical to the 
14° that would be expected by comparison of an age- and sex-matched population with 
National Cancer Registry statistics, and no consistent site is involved. 


Lymphoproliferative malignancies 

Three patients were noted to have lymphoproliferative malignancies, although again no 
consistent relationship to the LAD was present. In all three cases the tumour was of B-cell 
origin. From comparison with National Cancer Registry statistics only 0:2 cases of lymphopro- 


TABLE I. Non-lymphoid malignancies occurring in the 70 patients, and their 
relationship to the onset of the linear IgA disease 





Malignancy Relationship to LAD onset 
Carcinoma of the uterus Preceded LAD by s years 
Retroperitoneal sarcoma Preceded LAD by 2 years 
Metastatic squamous cell carcinoma Preceded LAD by 4 years 
Hydatidiform mole Diagnosed at onset of LAD 
Metastatic hypernephroma Diagnosed at onset of LAD 
Eccrine carcinoma of the skin Diagnosed at onset of LAD 
Malignant melanoma of the eye Diagnosed 8 years after LAD onset 
Carcinoma of the colon Diagnosed 7 years after LAD onset 


Carcinoma of the bladder Diagnosed 10 years after LAD onset 
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liferative malignancy in an age- and sex-matched popu ation would be expected; thus it is 
extremely unlikely that the association ;s due to chance, with a P value «o oor. 

One patient developed LAD lasting 6 months at the age of 29, and then disseminated 
myelomatosis with an IgG kappa band at the age of 40. After combination chemotherapy the 
patient achieved remission of tus multrp.e myeloma. The second patient developed LAD at the 
age of 69 while receiving treatment with chlorambucil fo: a diffuse lymphoblastic lymphoma. 
The lymphoma had initially presented § wears earlier with cervical lymphadenopathy and an 
IgM kappa band. She died of progressive marrow failure 2 months after the onset of her 
blistering eruption. The last patient developed fatal centrocytic/centroblastic lymphoma when 
aged 61. Linear IgA disease hed been diagnosed 14 years earlier, since when she had been on 
continuous treatment with dapsone. 






Drug therapy and other precipiating event: 

Specific enquiry of the 35 Oxford patients revealed that 13 had taken a total of 19 drugs during 
the month before the onset of their LAD. in seven this was a non-steroidal anti-inflammatory 
drug (NSAID), generally taken for esteoerthritis. Four patients had taken antibiotics, three 
diuretics and two beta blockers. Single patiemts had received treatment with oestrogen, 
chlorambucil and Co-proxamal. 

A close temporal relationship suggesticg a possible triggering effect from drugs or other 
illness was present in I1 of the 35 patients. Five patients sad suffered either a bony fracture or 
cutaneous burns, two severe upper resp«ratory tract infeczons treated with antibiotics, and one 
an untreated severe upper respiraterv tract infection. Three other patients had received 
antibiotics and a NSAID for tetanus, enzibsoties fer a gynaecological infection and a NSAID for 
polymyalgia rheumatica, respectively. “Che disease duratoon in these 11 patients was similar to 
that of the group as a whole. 








Associated diseases 

Assessment of co-existent medical conditions pevealed no specific disease associations (Table 2). 
The prevalences of urticaria and of arthritis are similar to those in the general population. 
Diseases with an autoimmune basis are, perhaps, slightly over-represented, with two cases each 
of hypothyroidism, vitiligo and polvray:lgis rheumatica, and single cases of autoimmune 


neutropenia and maturity-onset diabetes. 





TABLE 2. Coexmraig diseases in the 35 Oxford patients 


TET errare tine Nen 1 meii rrr Aer PPP e Per hr HEB a i AQUAM Net Bet o P E MEM HABT o 


Number of 
Disease patients 
Typical 'ordmary! articzria 3 
Undefined sero-negative arzoritis 3 
Hypothyroidism 2 
Vitiligo 2 
Polymyalgia rheumaticse 2 
Ischaemic beart disease 2 


Single patierts-maturity onset Giabetes, autokamune 
neutropenia ulcerative colis, migræne, hypertension, 
mitral valve disease and atopy 


Linear IgA disease 451 


DISCUSSION 


Our data suggest that a true association between LAD and lymphoproliferative malignancy does 
exist. It is interesting to compare our data with those of Leonard er al. for dermatitis 
herpetiformis,!? where an association with lymphoma is widely accepted. They found three 
cases of lymphoproliferative malignancy in 109 dermatitis herpetiformis patients, as compared 
with our three cases in 70 LAD patients. A review of the literature reveals three case reports of 
LAD occurring in association with Hodgkin’s disease,?~* and one in association with a gastric 
lymphoma,° adding weight to our evidence of a true association with a lymphoproliferative 
malignancy. 

It is not known whether the association results from common aetiological influences, or 
whether the LAD is simply a paraneoplastic manifestation of the lymphoproliferative disorder. 
Possible common aetiological influences include either an environmental agent, or perhaps a 
basic immune defect that cannot as yet be defined. A contribution from confounding variables 
such as drug therapy cannot be ruled out, but seems unlikely to explain the association. None of 
our three patients had received azathioprine and steroids, and dapsone therapy is not recognized 
as being associated with a later risk of lymphoma. 

With regard to non-lymphoid malignancy, excluding the individuals included in our current 
analysis, the literature contains reports of single cases of LAD associated with polycythaemia 
rubra vera, and carcinomas of the breast,” bladder? and oesophagus.’ In none of these was a 
close or parallel course documented between the LAD and the malignancy. Our data suggest 
that any association between non-lymphoid malignancy and LAD is more likely to be due to 
chance. 

As far as drug therapy and other medical conditions are concerned, we feel that LAD may 
possibly be triggered by drugs, trauma/burns or upper respiratory tract infections in a few 
patients. It is difficult to obtain control data for these events in a sufficiently large age- and sex- 
matched population to make statistical analysis meaningful, and we did not attempt to do so. In 
contrast to the two case reports of LAD induced by vancomycin® and by diclofenac,? none of our 
patients was rechallenged with the suspected offending drug. Trauma and burns have not 
previously been associated with LAD, but a triggering effect of trauma has been suggested in 
some patients with bullous pemphigoid.!* Upper respiratory tract infection has been tentatively 
linked with the development of childhood LAD (chronic bullous dermatosis of childhood).!’ 


REFERENCES 


m 


Wojnarowska F, Whitehead P, Bhogal B et al. Characterisation of the antigen in chronic bullous dermatosis of 

childhood and adult linear IgA disease. Br F Dermatol 1988; 118: 268. 

Kienzler J-L, Blanc D, Laurent R, Agache P. Dermatose bulleuse a IgA lineaire et maladie de Hodgkin. Ann 

Dermatol Venereol ( Parts} 1983; 110: 727-8. 

3 Vignon D, Guillaume JC, Revuz J, Touraine R. Association maladie de Hodgkin et dermatose a IgA lineaire. La 
Nouvelle Presse Medicale 1982; 11: 603-4. 

4 Barnadas MA, Moreno A, Brunet S et al. Linear IgA bullous dermatosis associated with Hodgkin's disease. 7. Am 
Acad Dermatol 1988; 19: 1122-4. 

s Mobacken H, Kastrup W, Ljunghall K er al. Linear IgA dermatosis: a study of ten adult patients. Acta Derm 
Venereol ( Stockh) 1983; 63: 123-8. 

6 Sekula SA, Tschen JA, Bean SF, Wolf JE. Linear IgA bullous disease in a patient with transitional cell carcinoma of 
the bladder. Cutis 1986; 38: 354-62. 

7 Green ST, Natarajan S. Linear IgA disease and oesophageal carcinoma. 7 Royali Sec Med 1987; 80: 48. 


N 


4 5 2 K. ty [e p Be zr al : 


IO 


I1 


12 


13 


14 


1S 


16 
17 


Baden LA, Apovian C, Imber Mj. Dover J^. Vancemsyciasnducec linear IgA bullous dermatosis. Arch Dermatol 
1988; 124: 1186-8. 

Gabrielsen TO, Staerfelt F, Thune PO. Doug-mduced bullous cermatosis with linear IgA deposits along the 
basement membrane. Acta Derm “enercel | Stock) BOS y; BI: 439-41. 

McWhirter JD, Hashimoto K, Fayne S. Ito K. Linear 1g4 bullous-dermatosis related to lithium carbonate. Arch 
Dermatol 1987; 123: 1120-2. 

Argenyi ZB, Bergfield WF, Valenzuela R eta! Adult linear izA disezse associated with an erythema multiforme-like 
drug reaction. Cleve Clin J Med £987; $4: 435-59. 

Office of Population Censuses and Surveys. Cancer sparsis Rogsrattiors 1983. London: HMSO, 1986 (OPCS 
series MBI no. 15%. 

Kelly SE, Wojnarowska FT, Darley C. Lineer IgA discase in association with hydatidiform mole. 7 Roy Soc Med 
1989; 82: 438-9. 

Russell Jones R, Goolamali SK. & 
719-25. 

Leonard JN, Tucker WEG, Fry F5 er af, Increased incidence of malignancy in dermatitis herpetiformis. Br Med J 
1983; 286: 16-18. 








A bullous pemphigeic: a distinct blistering disorder. Br 7 Dermatol 1980; 102: 


pemphigoid, and near IgA disease of adults. J dm: dead Dermate? 1988; 19: 792-805. 


British Journal of Dermatology (1990) 123, 453-456. 


Chronic urticaria and cancer: 
an epidemiological study of 1155 patients 


B.LINDELÓF, B.SIGURGEIRSSON, C.F.WAHLGREN AND G.EKLUND* 


Departments of Dermatology and * Cancer Epidemiology, Karolinska Hospital, Stockholm, Sweden 


Accepted for publication 25 April 1990 


SUMMARY 


To evaluate the possible association of malignant disease with chronic urticaria IISS 
consecutive cases with chronic urticaria were reviewed. The Swedish Cancer Registry, 
Stockholm, was searched for records reporting malignancies in the study population (19 58-84), 
and the expected number of malignancies was calculated on the basis of age- and sex- 
standardized incidence data. A malignancy was diagnosed in 36 patients with urticaria and the 
expected number of malignancies was 41. In 23 patients the malignancy appeared during the 
same year as the onset of urticaria or later. The expected number was 25:6. We conclude that 
chronic urticaria is not statistically associated with malignancy in general. 


Many dermatoses have been considered to be related to an underlying internal malignancy.’ 
Urticaria and angio-oedema have been reported mainly in association with lymphoproliferative 
disorders.2-!© However, not every dermatosis occurring in a patient suffering from malignant 
disease is causally related. When the dermatosis is common, as with urticaria, the possibility 
increases that the association has occurred only by chance. We investigated the incidence of 
cancer in a large number of patients with chronic urticaria and related the observed number of 
malignancies to the number expected, in a contemporary population with the same age and sex 
distribution. The incidence of cancers as well as the expected number of cancers were obtained 
from the Swedish Cancer Registry, Stockholm. 


METHODS 


Patients 

During the years 1968-83, 1155 patients with chronic urticaria were seen at the Department of 
Dermatology, Karolinska Hospital, Stockholm. All had had symptoms for more than 3 months. 
The patients consisted of 704 females and 451 males (median age 32 years, age range 1-85 years) 
(Fig. 1). The follow-up period was on average 8-2 years. 


Correspondence: Dr B.Lindelóf, Department of Dermatology, Karolinska Hospital, S- 104 O01 Stockholm, Sweden. 
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FIGURE I. Age distribution of 1155 patier:s ach chrome urticaria. W, males; D, females. 


Swedish Cancer Registry 

Information from the Swedish Cancer Regist ry. Stockholm, (1958-84) and the 1 I55 patients 
was correlated to identify individuals with mz inant tumours. Nationwide information on the 
cancer incidence in Sweden is available “rom: 19:8, when compulsory registration was begun. 
The registry collects information or d diagnosed cancers from both clinicians and pathologists so 
that most cases are reported by two sources. Each patient is characterized by a unique 
identification number composed of six digits basec on year, month, and day of birth, 
supplemented with a registration numer (three digsts) and a check digit. Therefore, the 
identification numbers are not affected br the possibility of changes in names. The com pleteness 


of registration in the Swedish Cancer Registry bas been found to be 96-97", for all cancers.! ? 
























Statistics 
The expected number of malignant tumours was estumeted on the basis of incidence data from 
the Swedish Cancer Registry, Stockholm. '* T) 





; ?* age- and sex-specific cancer incidence was 
calculated as a national average for 1971-84. Ihei incicence rates were assumed to be constant 
within 5-year age and calencar-time intervals. Re -gional differences were disregarded. To allow 
for deaths occurring during the observation pemod, deductions were made on the basis of life 
tables for the whole Swedish population. Tc derie the : expected number of malignant tumours, 
the number of person years at risk in each grovo was multiplied by the sex-specific and age- 
specific cancer incidence íor the relevant $-ycar period. The number of person-years of 
observation was calculated separately cor each sex and amounted to 9400. After the ratio 
between observed and expected number of mali nancies had been estimated, significance and 


confidence interval analysis was performed vsir.z the Poisson distribution. 























EESUZTS 


A malignant tumour was diagnosed in 35 patiens with urticaria. The expected number was 41 
and thus the relative risk was 0-88, confidence interval o- 61-1:22. Of these patients with 
malignancy, 23 cancers appeared during the same year as the onset of urticaria or later. The 
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TABLE 1. Observed and expected number of malignancies 
in 1155 patients with chronic urticaria 





Number of malignancies 





Observed Expected 


All patients (n = 1155): 
Females (n = 23) 23 26:8 NS 
Males (n — 13) 13 14:2 NS 
Total 36 41:0 NS 


Cancer the same year as onset of urticaria or later 


Females (1 — 14) 14 157 NS 
Males (5 — 9) 9 9:9 NS 
Total 23 25:6 NS 





NS, not significant. 


TABLE 2. Characteristics of 10 patients with chronic urticaria associated with 
malignancy (cancer within § years after onset of urticaria} 





Age at onset (years) of 


etri eH A e mr ter rara ag rer rr e ern anaa aA a Ho 


Case Sex Urticaria Malignancy Type of malignancy 
I M 79 83 Rectum 
2 M 69 73 Rectum 
3 M 67 51 Colon 
4 M 69 72 Stomach 
5 M 60 63 Malignant melanoma 
6 M 7 $2 Skin, squamous cell carcinoma 
7 F 61 65 Ovary 
8 F 58 60 Corpus uteri 
9 F 48 49 Glioblastoma 
10 F 78 79 Malignant lymphoma 





expected number was 25-6. These differences are not statistically significant (Table 1). 
Characteristics of those 10 patients who had their malignancy the same year or within $ years 
after onset of urticaria are given in Table 2. The study population is shown in Figure 1. 


DISCUSSION 


This study strongly suggests that chronic urticaria is not statistically associated with 
malignancy. The study population is well defined and the number of observed and expected 
cancers are reliable owing to the accurate population statistics used in Sweden. 

The link between skin markers and underlying malignant disease has always interested 
dermatologists. If an association between a skin lesion and internal malignancy has been 
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suggested, the dermatologist hes to decide whether “here 1s a need for investigation. If so, how 
extensive should a search be and how often skouic the search be repeated? The patient may 
undergo unnecessary procedures with boti seciceconcmic and psychological consequences, 
particularly if the association is false. If the suggested cataneous sign is common and chronic, 
because internal malignant diseases are often chrenic, E is easy to find patients with both 
conditions at the same time, as illustrated in Tao 2. Therefore, the only way to prove an 
association of a common skin condition with intemal malignancy is to perform a large and 
controlled study. If, however, the dermatosis is unccmmon, e.g. erythema gyratum repens, case 
reports are the basis for the asseciation as large sudes car.not be carried out. We conclude that 
the hypothesis that urticaria is associated with int-crna! malignant disease was based on case 
reports only, and this large-scale study has shown that this association probably occurred by 
chance. 
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SUMMARY 


Two studies were designed to assess the effect of abrasive preparations on the skin and to test 
the specificity of the effect of topical tretinoin in the management of chronic photodamage to the 
skin. In the first study two abrasive preparations (Brasivol? fine and Brasivol? medium) were 
compared with white soft paraffin and no treatment in eight volunteer subjects for their effects 
on the epidermis. The study was conducted over 3 days and measurements were taken of the 
effects on dansyl chloride-induced fluorescence to assess desquamation, epidermal thickness, 
and the tritiated thymidine autoradiographic labelling index. The abrasives were found to 
increase the desquamation rate significantly and to increase epidermal thickness and the 
epidermal labelling index compared to white soft paraffin and no treatment. 

In the second study the effect of one of the abrasive preparations (Brasivol® medium) was 
compared with 0-05°, tretinoin cream (Retin A®) on the photodamaged skin of the dorsal 
aspects of the forearms of 12 subjects over an 8-week period. Cutaneous blood flow measured by 
the laser-Doppler flowmeter was found to be significantly increased in the abrasive-treated sites, 
but there was only a non-significant trend to increased blood flow in the tretinoin-treated sites. 
Measurements of skin thickness using pulsed A-scan ultrasound demonstrated that both 
treatments produced significant increases in thickness over the 8-week period but the increase 
was greater for the abrasive treated site. Measurements of the skin extensibility at the treated 
sites were made using a uniaxial extensometer. Forces needed for 30°,, skin extension were 
increased in the abrasive-treated sites only. Measurements of epidermal thickness and of 
['H]-thymidine autoradiographic labelling indices showed greater increases in the abrasive- 
treated sites than in tretinoin-treated sites compared to untreated sites, but these increases were 
not statistically significant. 

No significant inflammation and no changes in the degree of elastosis or the presence of a 
‘repair zone’ were found in any of the post-treatment biopsies. The results indicate that some of 
the changes produced in the skin by topical tretinoin that are taken to indicate a specific 
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antiphotoageing effect may aot in fect be specific amd can be achieved by an abrasive 
preparation. 


Topical tretinoin has been reported te reduce the skin signs of photoageing.! ^" After 3 months of 
treatment in a previous study ‘rom ovr der artz:entand 4 months in one other, crease lines at the 
sides of the eyes and the mouth became less prominent, skin colour improved and solar keratoses 
were reduced in numbers. In addition to these changes, some have claimed that treatment with 
tretinoin causes a reduction in the telang ectaviz, senile lentigines and senile comedones. The 
mechanism(s) responsible forthese benefiziabaiterations i5 uncertain, and although there is data 
concerning the profound effects that retincid molecu es have on gene expression and cell 
differentiation, there is no direct evidenze that E is through these specific mechanisms that 
topical retinoids exert their clinical action im phctoagemag. In this study topical tretinoin has 
been compared with a topical abrasive egent whch st mulates desquamation and epidermal 
proliferative activity via a non-specit "ulation. 





fic mechanics! sti 





METEHCDS 


Two separate studies were performec. 
Study 1. To characterize the epidermal stimulaiocy and desquamative activity of an abrasive agent 


‘no treatment’ in a group of eight normal velurteer subjects using a randomized complete- 
blocks design. The subjects, who gave their infermed consent, included two females and six 
males (mean age 28 years. 20-36 years). The abraswe used was Brasivol®, a soap paste 
containing particles of aluminium oxide. The fine’ and ‘medium’ grades were used. 

Two sites, each 3 x 2 cm, were delineazed on tbe lateral aspect of each thigh. To each of three 
sites on each individual one of the abrasive preparat.ons or white soft paraffin was applied 
according to a randomization schedule. The fourth size was left untreated. The preparations 
were rubbed into the skin surface of the allocated arees for 30 s, twice daily for 3 days. 

Twenty-four hours before the treatment penod began, 5°% dansyl chloride in white soft 
paraffin was applied occlusively in à Fina chamber on Scanpor tape to the superior pole of each 
test area. At the end of the treatment period. the degree of fluorescence of each site was assessed 
using a fluorescence comparator.^ ‘Backgreund fluorescence readings were taken at the same 
time from a nearby non-daasyl chiozide-trestec area of skin. 

One 4-mm-diameter trephine biopsy was taken from each of the test sites at the end of the 
treatment period. The biopsies were bisected. Cne-ha.? was fixed in 10?; formaldehyde saline, 
processed histclogically by routine methods. embedded in paraffin and sectioned at 5 um prior 
to being studied histometrically in an Optomex imege analyser. Mean epidermal thickness 
(MET) in um, mean keratmocyte height (Mi BD in em and the mean ratio of the basal-layer 
length to the granular-cell-layer length. (By G r.tio) were determined for each specimen. The 
other half was divided inte smaller fregments and incubated for 4 hours in Eagle’s minimal 
essential medium in the presence of ['H |-thymidine (Radio Chemicals, Amersham), sp.ac. 
18 Ci/mmol, 2 pCi/ml. The fragments were Szed anc routinely processed histologically and 
autoradiographically using the dipp:ng-filmy teciniquz.” Labelling indices were determined by 
identifying basal epidermal and suprabassi cells thar had over six silver grains more than 























Abrasive agents on normal and photoaged skin 459 


background over the cell nucleus and expressing this number as a percentage of the total number 
of basal cells.$ 


Study 2. To compare the effects of topical tretinoin with that of an abrasive agent on photoaged skin 
In the second part of the study 0:05% tretinoin cream (Retin-A® cream) was compared with an 
abrasive preparation (aluminium oxide particles in a soap paste—Brasivol®, medium grade) in 
12 subjects who showed changes of photoageing including wrinkles, a faint sallow yellowish 
discoloration and senile lentigines. The subjects (four men, eight women; mean age $6 years, 
age range 49-70 years) were healthy and gave their informed consent to participate in the study. 
The study design was that of a randomized, open, within-subject comparison of the two 
materials. 

The materials were applied according to the randomization schedules to 8 x 5 cm delineated 
areas on the extensor aspects of either forearm. The materials were rubbed into the treatment 
sites for 30 s on each occasion twice daily for 8 weeks. 

The following assessments were made: (1) skin blood flow on days 0, 11, 25, 39 and 53, using a 
laser-Doppler blood flow device’ (Perimed PF2); (2 ) skin thickness on days 0, I1, 25, 29 and 53 
using a pulsed A-scan ultrasound device? (Cutech-Dermal Depth Detector); (3) skin 
extensibility on days 0, 11, 25, 29 and 53 using a uniaxial extensometer (Cutech) along the long 
axis of the arm to record the forces generated by extension of two tabs stuck to the skin surface to 
30% more than the original 1 cm distance separating them;” (4) histometric observations on 
4 mm trephine biopsies taken from each of the treated sites and from a third untreated site on the 
forearm using 2% lignocaine local anaesthesia. The biopsies were halved and as in the first 
study, the epidermal thickness and labelling indices determined. In addition, the histological 
sections were assessed for the degree of inflammatory cell infiltrate present using a visual 
analogue scale scoring system.'? Measurements were also made (on sections stained with Halmi 
stain to show elastic tissue) of the thickness of the zone of elastotic degeneration and of the 
distance from the top of the elastotic zone to the basal layer of the epidermis (‘grenz zone’ or 
repair zone). 


Statistical analysis 

Friedman's non-parametric two-way analysis of variance was used in both studies. The test is 
performed on two bases, the first null hypothesis being that the values for each separate 
treatment do not change through the period of treatment. The second null hypothesis states that 
the differences in the values between the treated sites vary only due to chance. The first test uses 
raw data from each treatment separately, the second test uses the data from one treatment 
subtracted from the other for each individual time point. All tests used P < 0-05 as the criterion 
for rejecting the null hypothesis. Wilcoxon's matched-pairs signed-ranks test was also used in 
some instances. 


RESULTS 


Study 1 

Dansyl chloride fluorescence. The individual and group mean values are given in arbitrary 
fluorescence units less background (Table 1). Multiple comparison showed that the abrasives 
were significantly different from one another and from the white soft paraffin site and the 
untreated site (P < o-o1). White soft paraffin and untreated sites were not statistically different. 


460 R Marts er al. 


TABLE 1. Daneyl chtior:de fluorescence 





Volunteer Whee sy Abrasive Abrasive 
number Untreated arain (fae) (medium) 
I 35 Pens 28 14 
2 50 x Ba 3 
3 30 as 8 14 
4 £0 ge at 17 
5 54 3G 34 22 
6 41 £3 17 11 
7 7O SE 39 18 
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Histometric observations amd autorediograpatc abeliang indices. The individual and mean 
values for MET, MKH, B G ratie and lacei!Bag indices are given in Table 2. Multiple 
comparisons between each of the treatruent groups showed significant differences 
(o-01 < P < 0-05), the MET for the abrasive (fice grade) being greater than that for the white soft 
paraffin and untreated groups. There was no stamstical difference between the two grades of 
abrasive. There were no differences between the orcatment groups for MKH and B/G ratio. The 
labelling indices for the medium grade 2»ras ve were significantly different (0-01 < P<0-05) 
from those for the white soft parafia treated and the untreated sites but not significantly 
different from that for the fine grade abrasive-treated sites. 











XC 





Study 2 

Skin blood flow. Mean and standard deviations of tbe cutaneous blood flow over the 8-week 
period for the two treatments are given in Table 3. Table 4 gives all the relevant statistical 
significances. In sites treated with the abrasrve there was a significant difference between the 
values obtained at the different time points. Wa wes at tame o were significantly less than those at 
all other times and values at § weeks wer: less than these at 6 weeks. No such differences were 
found in the tretinoin-treatec sites anc the W icozon's matched-pairs signed-rank test failed to 
demonstrate a difference between baseline valces ‘or each treatment group. However, there was 
a trend to increased blood flow a: the tretincin-treated sites. There were no significant 
differences between the treatn 
















Skin thickness. The means and standard denatons af the uitrasound-derived values for total 


skin thickness over the 8-week periec foc bech treatments are included in Table 3 and all the 


eya 
EH 


relevant statistical significances are showr in 7 able 4. "he means are also displayed in histogram 
form (Fig. 1). In the abrasive-treated areas the values at time o were significantly less than at 4, 
6 and 8 weeks, with that at 4 weeks being less than that at 6 weeks and that at 6 weeks being less 
than that at 8 weeks. In tretimoin-treated site: the values at o amd 2 weeks were significantly less 
than those at 4, 6 and 8 weeks and those st 4 weeks were less than those found at 6 and 8 weeks. 





Skin extensibility. The means end stancard deviations of the forces generated by the 
standardized extension over the 8-week perod for both treatments are included in Table 3. 
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TABLE 3. Results (means + SD) of 8-week stucy comparwg abrasive treatment with 005° tretinoin—skin blood flow, 
skin thickness are skin extensibility 








Laser-Doppler flowmetry Ultrasound skin thickness 
(volts) Extersometry data ‘g force? (us) 

Time PEPENE AR E stl FM CEDENS eee m DUCTUS e venies PRAES "masc IDEST Act remm ETE enn T 
(weeks) Abrasive Tretman Abrasrs Tretinoin Abrasive Tretinoin 
O O15 t£ O'IS O'18 cO t9 383 33 + 341:07-t 155-84 1:39 ŁO I4 I:41 t£O'I4 
2 0:23 t O' I O'19 t0 LF 643°33 + 462° 33 + 220-28 1:42 t O'IS 1:44 t O16 
4 0:28 +019 0:22: 0: 28 833:33 & 415.33 t 174:38 L47 tis 1:49 t 0:16 
6 O'40 £0'47 0:35 t 0' 34 747° 50+ 447° 50 + 261-86 1:52 +0°20 1:'$85 £O'23 
8 0:22 +019 0:38 £0: 87 976-67 + 520-83 + 25547 1:59 t O'21 1:55 t O19 











TABLE 4. Summars of statistica: analyses 


Tretmom Abrasive Tretinoin vs. abrasive 
Extensometry P-o0s P «00S P «oos 
Laser-Doppie- P > oog P «0:05 P>0-0§ 
Time 9248.6 934525 8, 0,6 45 2 
Ultrasound P «oos Fcoos P00$3 
Time C, 2. d 6.3 REID 6,3 C. 4, 6,2,8 





* The differences bervreer trestrents/times were assessed as de- 
scribed in the text. The underlining convention used in the table above 
indicates where statistical significemceexists. Any two (or more) experi- 
mental group: connected by underlining are not significantly different at 
the probability value indicated. 
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FIGURE 1. Diagram to compar: the-effec:s of treatmm=nt with tretinoin or an abrasive preparation on skin 


thickness over a period of 8 weeks, using oulsed A-scan ultrascund. Mean values, n= 12. Bi, abrasive; 
@, tretinoin. 
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Table 4 gives the relevant statistical significances. The results are also displayed in graphic form 
in Figure 2. Values for abrasive-treated sites at time o were significantly less than at all other 
times and the values at 2 weeks are also different to those at other time points, as is the difference 
between the values at 6 and 8 weeks, There were no significant differences in the tretinoin- 
treated sites. The Wilcoxon’s matched-pairs signed-rank test indicated that the apparent lack of 
effect of tretinoin was not due to a significant difference in the initial values. There were 
significant differences between treatments at 4, 6 and 8 weeks. 
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FIGURE 2. Diagram to compare the effects of treatment with tretinoin or an abrasive preparation on skin 


extensibility over a period of 8 weeks, using an extensometer. Mean values, m-— 12. @, abrasive, 
B, tretinoin. 


TABLE 5. Histometric observations 


Abrasive-treated Tretinoin-treated 
Parameter (unit) site site Untreated site 


Epidermal thickness (um) 


Mean 71:80 68:39 63:49 

SD 9:10 13:80 9:24 
Labelling index (9?) 

Mean II:1 9:4 6:8 

SD 37 35 2:2 
'1 hickness of elastotic tissue (um) 

Mean 287 355 290 

SD 97 184 138 
Thickness of grenz (repair) zone (um) 

Mean 43 41 38 

SD 19 16 23 


Degree of inflammatory cell infiltrate (cm)* 
Mean 1:17 2:33 0:58 
SD 1:57 421 0:64 
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FIGURE 3. Diagram to show the effects on the auteraciegraplhic labelling index after 8 weeks treatment 
with tretinoin or an abrasive preparaten compared :e norma: untreated skin. Mean values +1 SD 
Ce Pap 


Histometric observations, The mears and standard deviations for epidermal thickness, 
labelling indices, the degree of inflammation present and the thicknesses of the elastotic zone 
and the ‘grenz’ or repair zone above the elastocic zissue are given in Table 5. The differences 
between the means for epidermal thickness and i2belbinng index (Fig. 3) are in the rank order: 
abrasive-treated sites > tretinoin-treated sites >1 
significance at the 5°% level. 








imxtreated sites, but fail to reach statistical 





DISCUSSION 


The first and shorter study Cemenstrated tha: a materal containing abrasive particles when 
rubbed on to the skin can stimulate desquam ac: nd epidermal proliferation. The ‘dose- 
effect’ relationship for the two grades of the abrasive suggests that the stimulatory effect is the 





the injury. The increases in epidermal thickness aed epidermal labelling index in the second and 
longer study just failed to seach statistical sigrificaace, which may be due to a degree of 
accommodation being reached to the mechanical stimu us. 

Pulsed A-scan ultrasound measurements demonstrated an increase at the tretinoin treated 
sites as we have found previously.* There was am ven greater increase in total skin thickness at 
the abrasive-treated skin sites. We have no evacence that the increase in skin thickness is due 
either to an increase in the syathesis of derma ecte tissue or to inflammation and oedema. 
Histologically, the only alterations detected a the two sites treated with the tretinoin 
preparation and the abrasive respectively are related to the epidermal thickening. It is known 
that in UV-irradiated mice there is an mcereasein thickness in the subepidermal repair zone after 
treatment with topical retincic acid.’ ^'^ The Tatare to detect evidence of increased connective 
tissue synthesis in man after treatments with retinoic acid?’ may be a reflection of the short 
treatment period in comparison with the amimal studees. Furthermore, the increase in skin 
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thickness detected in the human studies using ultrasound may be due to an increase in soluble 
dermal components such as proteoglycans, which would not have been detected histologically. 

The increased resistance to extension noted at the abrasive-treated sites but not at the 
tretinoin-treated sites reflects an alteration in the mechanical properties of the dermis, but 
whether this is the result of a change in the dermal connective tissue structure or increased 
quantities of some dermal component is not clear. The increased skin thickness detected may 
indicate that the latter explanation is the more likely. 

The 8-week study also demonstrated that there was an increase in the skin blood flow at the 
abrasive-treated sites but not at the tretinoin-treated sites. The lack of an effect of tretinoin on 
cutaneous blood supply in this study was disappointing in view of the apparent stimulatory 
effect of this drug on angiogenesis, '*''* and may have been due to the comparatively short time 
of treatment. In a previous study we found that tretinoin increased the von Willebrand factor 
antigen content of skin, suggesting that the drug stimulated endothelial cell proliferation.'" The 
effect of the abrasive on blood supply reported here is clearly a result of the mechanical 
stimulation and it is not known whether this was due to neoangiogenesis or to vasodilatation. 

Our study shows that an abrasive can have similar and even more dramatic effects on the 
parameters chosen to judge the antiphotoageing effects of topical retinoids. It is important to 
determine the clinical effects of an abrasive in comparison with topical retinoin, and such studies 
are now in progress. However, the results obtained here suggests that some of the alterations 
noted with topical tretinoin such as the epidermal thickening, the skin thickening and the 
increase in blood supply may not be specific to topically applied retinoids. 
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SUMMARY 


We have tested in two ways the hypothesis that dermal fibroblasts direct the hyperproliferation 
of the overlying epidermis in psoriasis. First, culture medium from psoriatic and from normal 
skin fibroblasts was added to monolayer cultures of foreskin keratinocytes. Second, psoriatic 
and normal fibroblasts embedded in hydrated collagen lattices were co-cultured with 
monolayers of foreskin keratinocytes. There was no evidence in either study that psoriatic 
fibroblast products could stimulate the proliferation of the keratinocytes, or that normal 
fibroblast products inhibited their proliferation. A positive control for the fibroblasts was 
provided by leucocyte supernatants, which stimulated keratinocyte proliferation by up to 65%. 
Our data do not support a primary role for dermal fibroblasts in psoriasis. 


In 1983 we demonstrated abnormal proliferation rates, protein synthesis, glycosaminoglycans 
secretion and serum dependence in fibroblasts cultured from both involved and uninvolved 
psoriatic skin.'? This has since been consolidated by reports of more fibroblast abnormalities 
by other groups. ^? There have also been several attempts to investigate the possibility that the 
fibroblast abnormalities are the primary defect in psoriasis, and that psoriatic fibroblasts can 
induce hyperproliferation in the overlying but otherwise normal epidermis. Saiag and his 
colleagues? reported that psoriatic fibroblasts grown in a collagen lattice, or so-called dermal 
equivalent, could influence the outgrowth of keratinocytes from explants of whole normal skin 
embedded in the lattice surface. They suggested that soluble factors released by the fibroblasts 
were responsible for this effect. We have re-examined this hypothesis by studying the 
interaction of psoriatic fibroblasts with normal keratinocytes im vitro. 


METHODS 


Keratinocytes were cultured from normal foreskins obtained by infant circumcision. Epidermis 
and dermis were separated in dispase (protease type IX; Sigma Chemical Co., Poole, Dorset) at 
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4 C overnight and the epiderm:s was imcukatec in 0:25? , trypsin in phosphate-buffered saline 
(PBS) at 37° for 30 min to release epicermal ce ls. The celis were collected by centrifugation, 
counted and plated in 24-well or 12-wel! plastic deshes (Nunc) in Dulbecco's modified Eagle's 
medium (DMEM) diluted 3:1 with Harys Fr2 medium end containing 10°, fetal calf serum, 
penicillin, streptomycin, 10 ^ ! 31 cholera toxin «Sigma), $ pg/ml insulin, s ug/ml! transferrin and 
2x10^?M tri-iodothyronine (Sigma) The patng densities of the crude epidermal cell 
suspension were approximately 7 x 10° zelis per well in 24-well dishes and 1:5 x 10° cells per 
well in 12-well dishes. The dishes were incubated at 37 Cn S?, carbon dioxide: 95% air. After 
2 days the culture medium was changed amd sapplemented with ro ng/ml epidermal growth 
factor. The culture media and supplemerts wepe obtained from Gibco (Paisley, Scotland) 
unless specified otherwise. 

Fibroblasts were recovered from liquid nitrogen storage, having been grown from the lesional 
forearm skin of patients with generalized plaque »seriasis (PSA cell lines) or from the normal 
forearm skin of healthy individuals of sixcilar ages (HSF c«!l lines) in previous studies. ' ^ Stock 
cultures were maintained in 25 or 75 cm plastzz fasks flushed with 5°,, CO, in air at 37°. The 
medium, DMEM with 10%, fetal calf serum, zeraicillin and streptomycin, was changed three 
times per week. Cell counts were carried ow in a Coulter counter using cell suspensions 
prepared with trypsin-versene (fibroblasts? or 1:250 trypsin (keratinocytes). 























Conditioned medium experimen’ s 

For each experiment a pair of Abrodles? cultures, one psoriatic (PSA) and one normal (HSF), 
were grown to confluence in 25 cm” flasks, representing donors of similar age and cell lines of 
similar passage number (4-9). Medium addec 2 days previously was removed, centrifuged to 
remove any loose cells, and the superratents were fed te subconfluent keratinocyte monolayers 
in a 12-well dish. Four wells received medi am which had been pre-incubated without cells, four 
wells received PSA-conditioned medium and Pour received HSF-conditioned medium (1-5 ml 
per well). Two days later all tae wells were washed with PBS, trypsinized and the cells were 


counted. Six experiments were perfermei, each with a different pair of fibroblast lines and 
keratinocytes cultured from different donors. 

















Keratinocyte-fibroblast lattice «o-cuitures 

Collagen lattices were made on the perraee dle zoiycarbonste membranes of plastic inserts (Nu- 
cell, from Sterilin) designed for 24-we!l c shes. Each insert has a flange which allows it to be 
suspended in the well without touching the bottom. A sciution of rat-tail tendon collagen was 
mixed with double-strength fibroblast cuitur? medium and fibroblast suspension at 4^ and 





set, giving a lattice with 2 x 10° fibroblasts ¿nde final collagen concentration of 1-4 mg per ml. In 
each 24-well dish, eight lattices prevosrec wehwut fibroblasts served as blanks, while eight 
lattices contained PSA Abroblasts and eght contained HSF fibroblasts. Different pairs of 
fibroblast lines were used in each of six experiments. The lattices were cultured with sub- 
confluent monolayers of keratinocytes growingin the bettom of the wells for 2 days. The lattices 
were then removed and the keratinocytes wasaed and trypsinized for counting. 





Effect of leucocyte supernatant: on beragaecyte: 

The supernatants had been prepared for previous studies” and stored at — 20°. Peripheral blood 
collected from 12 psoriatic patients and rz age-matched controls was fractionated into 
mononuclear and polymorphonuclesr leucocvtes by wentrifugation on Mono/poly resolving 
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medium (Flow Labs, Irvine, Scotland). Leucocytes from different individuals were cultured 
separately for 3 days in RPMI 1640 medium containing 10°, fetal calf serum. Supernatants 
were then pooled to give four preparations: normal mononuclear and normal polymorpho- 
nuclear supernatants and psoriatic mononuclear and psoriatic polymorphonuclear super- 
natants. Each pooled sample was diluted 1:1 with fresh keratinocyte medium (DMEM-F 12) 
and fed to growing keratinocyte monolayers in a 24-well dish. At that time four untreated 
cultures were trypsinized and counted to provide baseline cell counts. Four cultures received 
blank medium (fresh keratinocyte medium plus pre-incubated RPMI 1640 with 109; fetal calf 
serum). The treated cultures were trypsinized for cell counts 3 days later and proliferation in 
each was calculated by subtracting the mean baseline cell count. 


RESULTS 


In the six experiments in which keratinocytes received culture medium conditioned by normal 
or psoriatic fibroblasts, there was a slight tendency for higher keratinocyte counts with 
conditioned media than with the unused media (Table 1). In only one experiment (KC38) was 


TABLE I. Proliferation of normal human keratinocytes fed 
fibroblast-conditioned medium. Cell numbers (10°) per well 
+ SEM; n= 4 (^; change) 


Experiment Blank HSF PSA 
KC11 POO! 21:t02í(45) rotoi (o) 
KC13 41t02 $4405 (4+ 32) 43t09(+ 5} 
KCis 2202 234+01(+5) 21tOo1(-5) 
KC21 $S'O-O2  $7*-02í(14) $itorí-ca) 
KC31 §8403 7O+03 (+21) 55to2(—-5 
KC38 s8402 367t01í(-416) 8-1r+o01 (+40) 
Means 41t07 4924+09(+20) 45+1-0(+ 10) 


Paired t-tests: HSF vs. Blank P «o02; HSF vs. PSA NS 
P01;PSA vs. Blank NS Po r. 


TABLE 2. Keratinocyte proliferation with fibroblast-populated 
lattices. Cell numbers (10? means + SEM; n= 8) 


Experiment Blank lattice HSF lattice PSA lattice 

I 2:53 t O13 265 +012 1:64 +0°13* 
2 1-84+0°29 1:67 t0:24 1:28 * 0:14* 
3 3:60 X013 3:777 £0'14 3:69 £022 

4 434t023 4:86 £021 $:14 t£ 0:06 

$ 1°54 t O'OS 1:54 t 0:06 1:56 t 0:08 

6 125007 l'OI t0 03 1:06 t 0:03 

Relative 

overall means 100 99 t 5 91 t9 


* r-test: PSA vs. Blank P «ooor. 
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TABLE 3. Proitferatoon of nesmal human xeratinocytes fed 
norms! or psoriatic ieucocyte supernatants 








41) an Pooled mean 
Blank rmediurn IOo + P 100 + 22 FOO + 12 
Normal MNS 129+ E 165 t II E474 TO* 
Normai PMNS IO2 + 2° 150 + 12 125+ 15 
Psoriatic MNS L43 t € 159 0t 8 1.24 6** 
Psoriati; PMNS G2 t6 rS8 t IG: 128 t 15 


Mean vabkies are shown? SEM G=4) *P<0-05; 
** Penor vs. controls (Wikoxon test). 

MNS, mosonuc ear leucccye supernatants. 

PMNS, pcivmorphcnuciear leucocyte supernatants. 


there a differential effect favouring the PS A-cernditioned media, and the overall mean totals for 
cultures with the PSA- and HSF-conditionec media were not significantly different. 

Table 2 shows a similar lack of differentia effect berween PSA and HSF skin fibroblasts 
growing in collagen lattices in co-cultures with keratinocytes. An apparent inhibition by the 
PSA-fibroblasts in the first two experiments was absent in other experiments. 

In contrast, keratinocyte proliferation was stimulated by the leucocyte supernatants (Table 
3). The mononuclear supernatants were zffectice in beth experiments, but the polymorpho- 
nuclear supernatants were only effective ir the second experiment. In overall terms there was no 
difference in the effects of supernatants from the blood ef normal and psoriatic subjects. 





DISCUSSION 


The abnormality of psoriatic skin floroblasts derived both from lesions and from perilesional 
skin is now well established. Following our original observations, ^ we reported differential 
sensitivities to clobetasol propionate’? and to retinoids in the psoriatic cell lines. Abnormal 
responses by psoriatic fibroblasts’ to 1,25-cshsdroxyviramin D,,° to platelet-derived growth 
factor,* and deficiency of cyclic AMF-depemdent protem kinases,” have also been discovered 
and the occurrence of this las: defect ir eryvthrocvtes alse rules out an in vitro artefact.!! There is 
abundant evidence of dermal abnormalities = virro.! 

It has yet to be proved, however, that the £ broblast asnormality is the primary defect in the 
skin. There are two alternative hypotheses: that the epidermal hyperplasia is primary and 
subsequently affects the dermis; anc that a systemic stimulus ts transmitted via the blood. The 
main evidence that fibroblasts initiate epiderma! hyperplasia is the report by Saiag et a/,° whose 
findings suggest either that psoriatic Abroblests stimulate keratinocyte growth im vitro, or that 
normal fibroblasts suppress keratinocyte growth. In earlier attempts to answer this question, 
psoriatic fibroblasts were used as feeder layers for normal keratinocytes.” In our laboratory, 
medium from psoriatic fibroblasts was transferred to cultures of NCTC 2544 epithelial cells, 
originally derived from human skin, ^ and Otto and Dover injected mixtures of psoriatic 
fibroblasts and normal keratmocvtes into the skin of nuce mice.! * None of these studies showed 
a differential stimulation by the psoriatic fibroblasts. 

In the present study we transferred fibre>lest-conditioned media to human keratinocytes. 
Normal and psoriatic skin fibroblasts vary considerably ^^ and it was important to use a range of 
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cell lines from each group. In each experiment blank-treated cultures were included for 
comparison so that inhibitory effects would also be apparent. The use of feeder layers, usually 
lethally-irradiated 3T3 mouse fibroblasts, for the keratinocytes was avoided. The results 
showed that the keratinocytes were neither stimulated by the psoriatic fibroblasts nor inhibited 
by the normal fibroblasts. Comparisons were also made using collagen lattices, since fibroblasts 
grown in such three-dimensional matrices can behave more like those in the skin than cells in 
fibroblast monolayers.!? Specialized fibroblast products might therefore be more likely to 
appear in the lattice cultures, and their use made our study more comparable to that of Saiag ez 
al., but the psoriatic fibroblasts again had no special effect. 

Negative results can never be completely conclusive and it is possible for there to be several 
additional requirements, such as a need for the epithelial and mesenchymal cells to be in contact. 
However, the presence of donor dermis in the full thickness skin biopsies employed by Saiag et 
al meant that such contact was not achieved there. Seeding the keratinocyte suspension 
directly onto a fibroblast-populated collagen lattice offers an attractive test system, but has been 
unreliable in our hands and we cannot recall any quantitative proliferation data produced in this 
way. 

The use of baseline counts, as in Table 3, improves the sensitivity of the test system. Such 
counts were not used in our other experiments because of a scarcity of cells. Even if they had 
been, the outcome would have been the same: there was no trend in the data which would have 
been made clearer by subtraction of any postulated level of baseline count. 

The length of the experiments is a third consideration. Ours were limited to 2 days to limit 
confusion of the results from differentiation and detachment of the keratinocytes. This is a 
sufficient period to detect increased proliferation but a longer test period might be desirable. 

A fourth question in the present study was whether the target keratinocytes had been made 
unresponsive to further stimulation by the presence of epidermal growth factor and other 
potential mitogens prior to the addition of fibroblasts or their conditioned media. The 
experiments with leucocyte supernatants served as positive controls, showing that an additional 
proliferative response was indeed possible. In other studies (Priestley, Lord and Stavropoulos, 
unpublished) we have also seen a response to minoxidil using the same keratinocyte culture 
regime. 

Epithelial-mesenchymal interactions have important roles in development and in normal 
homeostasis.!? Experiments in which various combinations of normal and psoriatic human 
dermis and epidermis were transplanted separately or together onto nude mice have emphasized 
the likelihood of such interactions occurring in psoriasis.'© It is also now clear that cytokines 
both of epidermal (IL.- 1) and dermal origin (IL.-6, somatomedin C) can influence the behaviour 
of the underlying or overlying tissues.!^!? Culture medium from normal keratinocytes 
stimulates proliferation in fibroblast cultures’? but the unequivocal demonstration of the 
opposite effect remains difficult. 

In summary, when normal or psoriatic skin fibroblasts, or media animoi by them, were 
cultured with normal human keratinocytes for 2 days there was no evidence either that the 
psoriatic fibroblasts stimulated keratinocyte proliferation or that the normal fibroblasts 
suppressed it. Our data do not support the hypothesis that the epidermal hyperproliferation in 
psoriasis is directed by dermal fibroblasts. 
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SUMMARY 


Differences in the dynamic skin friction coefficients (x) were investigated with respect to age, 
sex, and anatomical region. A total of 29 volunteers consisting of seven young females, seven old 
females, seven young males, and eight old males participated in the study. Measurements were 
obtained from 11 anatomical regions, namely, the forehead, upper arm, volar and dorsal 
forearm, postauricular, palm, abdomen, upper and lower back, thigh, and ankle. The friction 
data were compared with stratum corneum hydration and transepidermal water loss (TEWL). 
The dynamic friction coefficient did not vary significantly between age and sex groups but 
varied considerably among the anatomical regions of the body. The forehead and postauricular 
had the highest u (0:34 + 0-02) while the abdomen had the lowest (0:12 + 001); the remaining 
regions had an average u value of 0-21 + 0-01. Similarly, no sex differences were observed for 
TEWL and stratum corneum hydration. Capacitance was only significantly lower on the palms 
of the elderly. Regional differences showed a higher state of hydration on the forehead and 
postauricular as well as the upper arm, upper and lower back when compared with the volar 
forearm. TEWL was generally lower in the elderly on all anatomical regions except the 
postauricular and palm. A significant correlation was established between yu and capacitance for 
most regions. Between u and TEWL significant correlation was observed only on the palm and 
thigh. These findings suggest that frictional properties of skin are dependent on more than water 
content or non-apparent sweating and the role of sebum secretion is suggested as one possible 
factor. 


One basic physical function of the skin is the friction necessary for grasping, gripping, and 
locomotion. Awareness of the importance of the frictional properties of skin has arisen from 
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studies on erosions, abrasions. and blisters winch are frecuent reactions to trauma, contact-type 
eczematous reactions and toindustria! consequenees frora poorly-designed work tools, clothing 
and footwear, and skin care benetits. Severa techniques have been described to assess 
quantitatively the frictional properties of skin.! ° Akers and Wolfram reviewed various devices 
designed to measure skin friction coeficients amd to create standardized, reproducible friction 
damage.:!? 

Friction is the resistance that opposes movements of one object or medium against another. 
Amonton in 1699 proposed the law cf static frictien as: (©) the frictional resistance, Fp is directly 
proportional to the load, F, and (i) F; is incependeat of the area of contact between the 
surfaces.” The ratio between the force necessary to move one of any two surfaces over the other 
and the load between the two surfaces s thus a comstant called the coefficient of friction ‘w where 
Fr uF,. The static coefficient of friction was leter defined as the force required to start one 
object in motion past another and the dynamic coefficient as the force required to sustain the 
motion of one object past another.” The letter was found to be usually less than the static 
coefficient. Subsequent investigations by Commish and Bottoms, however, found deviations 
from Amonton’s law in skin for a limited range of load forces and attributed this to the 
viscoelastic deformations ef skin. Moreover, other factors such as pressure, stretching, 
compression, environmentel changes of temperature and humidity and individual character- 
istics such as age, race and sex may be invebvec in the study of friction.? 

In this study, we examined age, sex and regional differences in the dynamic skin friction 
coefficients as well as the latter’s association with skin moisture and transepidermal water loss 
(TEWL). 

















Study population 

‘Twenty-nine volunteers participated having gen written consent. The study group consisted 
of seven young females (aged 24-9 + 1:1 years,maean + SD), seven old females (75:3 + 2-4), seven 
young males (28:7 + 0:5), and eight old males (73-8 + 1:9). All were Caucasians with no signs of 
skin disease. This study was approved by the University of California San Francisco Committee 
on Human Research. 















Measurements 

Measurements were perfcrmed on 11 anatormeal regions: the forehead (centre), postauricular, 
upper arm (inner middle third), volar anc cersal £crearm (centre between wrist and elbow), 
palm (thenar aspect), abdomen (ar inch above umbilicus), thigh (anterior, upper third), ankle 
(medial malleoli), upper back ‘scapula), and lower back (at level of Lr). 

The dynamic skin friction coefficient, p, vas measured in duplicate using a friction meter 
(Design Unit, Department of Mechanical Engineering, Newcastle University, Newcastle upon 
Tyne, U.K.).*!! This is a portable hand-helki device charged by storage batteries. It consists of 
a spring-loaded teflon wheel rotating at constant speed and constant contact load so that 
measurements are done at a specific surface pressure and rubbing velocity and are therefore 
reproducible. Errors due to the clestic behaviour of skin and to directional surface structure are 
minimized.? 

Transepidermal water loss TEWL) measuremerts were obtained first to exclude alterations 
secondary to friction coeffcien: determzmations An Evaporimeter!? (Servo Med EPI, 
Stockholm, Sweden) was used to measure water diffusion from a surface into the air. The probe 
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was held in contact with the skin until a stable TEWL value was established (approximately 
30 s). The skin temperature was measured using a thermistor (Tele- Thermometer, Yellow 
Springs Instruments, Yellow Springs, OH, U.S.A.) taped on to the skin surface. To allow 
comparison between and within subjects, TEWL values were corrected to a standard skin 
reference temperature of 30^C.!? Although uncontrolled in this study, relative humidity 
(40-57%) and room temperature (18-23°C) were recorded. The fluctuations of relative 
humidity were too small to detect a correlation considering the variability of measurement. 

'The electrical capacitance of the skin surface was measured in duplicate using a capacitance 
meter (Corneometer SM 820 PC, Courage & Khazaka, Cologne, F.R.G.) developed to measure 
the water content of the stratum corneum.!*!? This device consists of a main housing and a 
measuring probe which works as a condensor, the capacitance of which is influenced by a change 
in the dielectrical constant of the material in contact with the probe. The probe is applied onto 
the skin with a standard pressure of 3:5 N. Values of actual measurement of moisture appear on 
the digital display within 3 s after the probe is applied. 


Statistics 

Differences were tested for their statistical significance using the two-tailed Student's t-test for 
unpaired data. A P-value less than or equal to 0:05 was considered significant. Correlation 
coefficients were calculated according to Pearson. '® 


RESULTS 


The mean values of dynamic skin friction coefficient, capacitance and TEWL from all 
volunteers, regardless of age and sex, are shown in Table 1. The dynamic friction coefficient of 
skin varied considerably among the anatomical regions. The forehead and postauricular had the 
highest friction coefficients (0:34 + 0-02) while the abdomen had the lowest (0-12 + 0:01); the 
remaining regions had an average u value of 0:21 + 0-01. Similarly, measurement of capacitance 


TABLE 1. Biophysical skin parameters: regional variability 








Dynamic friction Capacitance TEWL 
Region coefficient (x) (i.u.) (gim*/h) 
Forehead 0:34 + 0-02 94:50 + 2:58 8-76 0:47 
Upper arm Q:23 £ 001 88:43 + 1:85 3:43: t 0:24 
Volar forearm 0:26 * O'OI 81:66 * 2:10 3-23 +026 
Dorsal forearm 0:23 t O01 67°05 + 321 3°43 £022 
Postauricular 0:34 +002 99°76 + 2°§9 $:'89 t 0:43 
Palm 0:21 E O'OI 7660+433 22:604 042 
Abdomen O:I2 t O'OI 79:05 £ 2:19 3°35 4025 
Upper back 0°2§ + 002 98-814 SI 4'97 £041 
Lower back O-I9 t 0:02 95:71: 1:59 434:t031 
Thigh O'I5 £O'OI 75:83 € 2:50 41$ 50:38 
Ankle O':21 £0 OI 69:41 + 3:52 T$31*112 


TEWL, transepidermal water loss; i.u., dimensionless instrument 
units. Skin friction coefficient u is dimensionless. Values correspond to 
mean + SEM. 
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as a parameter of stratum corneum hydration sowed a higher state of hydration on the forehead 
and postauricular as well as the upper asm. upper and lower back when compared with the volar 
forearm. The TEWL was hignest on the palm followed *y the forehead, ankle, postauricular, 
upper back, lower back, and thigh. 

Table 2 summarizes some ef the variations anc associations between biophysical parameters 
within the different anatomical regions. A significant correlation existed (1) between the skin 
friction coefficient (u) and capacitance tor mos: regions and (ii) between the friction coefficient 
and TEWL for the palm anc thigh. When g was plotted against capacitance combining all 
anatomical regions in the yourg and cic group. respectively, a significant linear correlation was 
demonstrated (Figs 1a and b>. 











TABLE 2. Correlation between dynamic coefficient of friction, capacitance and 
TEWL 





Dynamic iriction oceffct Dynamic friction coefficient 
Region amd capacitance and TEWL 


Forehead ryT3* O'O45 
Upper arm Cr 330* 0-032 
Volar forearm Cr gio” 0:281 
Dorsal forearm C 455* 0:265 
Postauricular Pel 0:138 
Palm T $70* 0'578* 
Abdomen Q300 0:192 
Upper back C239 0:148 
Lower back Q330* 0:071 
Thigh G429* 0:330* 
Ankle Qr sas* 0032 
Values correspond to correation coctficient, r. TEWL, transepidermal water 
loss. 
* Significance: O «0-25, not significent (P > 0:05: unless indicated. 
0-8 ORB 2E 
Bs (0) r:OM22. P205 (b. r:0:449; P «0-05 


Friction coefficient (g) 





1350 20 40 60 80 100 i20 140 
Capacitamee (iu) Capacitance íiu.) 
FIGURE I. Relationship berween dynamic skin friction coeficient and capacitance combining all 


anatomical regions in (a) young and (b? ood age groups, respectrwely. A significant linear correlation was 
observed between the two pasameters for bcth age groups. 
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Between age groups, u did not differ significantly (Table 3). The state of hydration of the 
stratum corneum also did not differ significantly, except in the palm, where capacitance was 
significantly lower in the elderly. However, TEWL measurements were significantly lower in 
the elderly on all body regions except for postauricular and palm. 

Comparison between sex groups did not reveal significant differences in u, capacitance or 
TEWL as shown in Table 4. 


TABLE 3. Friction, capacitance and TEWL.: age differences 





'Transepidermal water 
loss (g/m?/h) 


Dynamic coefficient 
of friction (pòt 


Capacitance (i.u.)t 


Region Young Old Young Old Young Old 
Forehead 033 +002 ©35 +003 94:57 t 2:24 94:43 t 462 IO-19 t 0:52 7:42 £ 0:59* 
Upper arm 0241002 0233+002 87-04 t 2:49 89:73 :£ 2:75 3:98 t 0:35 2:91 t 0:26* 
Volar forearm 0/:27t001 026-002 81.04 * 1-66 82:23 + 3:82 3:91 +0°32 2:60 + 0:33* 
Dorsal forearm  o21*5t001 025 +002 61:64 + 4:50 72:10 t£ 431 4:12: £029 2:77 t o:21* 
Postauricular 031002 036-003 101:54 t 2:64 98-10 t 4:41 $'858 £029 6-21 +0°79 
Palm O24+0'02 O19+0-02 87:25 t 7:85 66:67 + 2: 82* 24 85 t202 2072+193 
Abdomen OIL+O0L O12+0-02 81-68 + 3°77 76:60 + 2:33 413: t040 2:62 t 0:17* 
Upper back 022t002 O29+0°03 98:96 + 2:09 98-67 + 2:25 6:39 t 0:59 375 t03s* 
Lower back O'8::002 020-003 93:89 + 2-04 97:40 t 2:40 $41 $046 341037" 
Thigh O1fS+OO0r o1§+0°02 76:04 + 3:63 75:63 t£ 3:57 5:40 t0:58 2:98 + 0:24* 
Ankle O-20+0°02  Á0O22t001 72:21 t 5:94 66:80 + 4:03 11:24 t 1:94 4:28 + 0:30* 





tuis dimensionless. 


fi.u., instrument units. 


Values correspond to mean + SEM. 


* Statistically significant (P 0:085) comparing young vs. old using two-tailed Student's 7-test. 


TABLE 4. Friction, capacitance and TEWL: sex differences 


aiia ARAUALABUALMLUMANUMUUUHHUIU HUE TH HPUUUUUIEIE aaaea PAULO ULM AMO M PUTET PESO HAN UP AMA SUPE Ta HI UU I A ALARMA Pa P ERE TEEN 


Dynamic coefficient of 
friction (40* 


Transepidermal water 


Capacitance (i.u.)t loss (g/m?/h) 


Region Male Female Male Female Male Female 

Forehead 0:32 +4002 0354003 98:13 43-01 90:61 t 411 9:38 t0 7I 8-09 + 0:58 
Upper arm 024001 022-002 90-30 + 3:16 86:43 1:75 3304029 3:56 t£ 0:38 
Volar forearm 028002 oO24+0-02 83:47 t£ 3:71 79:71 t 1:80 3:08 + 0°39 3:40 £0:34 
Dorsal forearm 023-4001 0:23+0°02 62-80 + 5:58 71:61 t 2:64 3:26 € 0:26 3:60 + 0:36 
Postauricular O35+002 03340043 96:43 +438 10332 t2:41 6:09 t 0:79 5:67 t031 
Palm 0224002  0O20t002 73:17 €£ 6:28 80:29 + 6:00 21:90 t 2:19 23:49 t r: 8o 
Abdomen OU13t001  OlIO-tOO2 80:03 + 3:56 78:00 + 2:58 3:10 0:27 3:62 0:43 
Upper back 0:27 +4002 0°24+0°03 98-10 + 2:43 99:57t I-82 4'42 X045 5:53: 0:68 
Lower back 021-002  0O17t003 96:97 + 2:69 94:36 + 1-65 3:96 t 0:40 472 +0°48 
Thigh O'I$t 001  OIS-tOOI 76:20 + 4°26 99°43 42°62 4 21+0°57 4:08 + 0°51 
Ankle QO21+O0°02 O21+001 70:47 + 5:86 68.29 + 3:91 7T 70t1:50 730+ 1-73 





* it is dimensionless. 


tiu., instrument units. 


Values correspond to mean + SEM. 
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DISCUSSBON 


Although the frictional properties of skin have been evaluated with various parameters such as 
hydration and transepiderma:! water loss, there has been itle emphasis on differences related to 
age, sex and anatomical region. This study provides a quantitative assessment of differences in 
the frictional properties of human skin as a function of age, sex and region. 

The dynamic friction coeficient did not vary siznificently between the young and the old or 
between males and females. Similarly, 20 differences were noted between age and sex groups for 
hydration of the stratum corneum as measured »y skin capacitance. Significant differences, 
however, were observed within regions. in seta biophysical parameters, and a significant 
correlation was established between tae lynznmc skin ‘riction coefficient and capacitance for 
most regions. 

That the skin coefficient ef friction changes with tke state of hydration has already been 
established;*:!9?!! extremely dry or wet skin hes iower frictional resistance than skin with an 
intermediate degree of moisture. ^! ^ However, this holds only for certain regions such as the 
forehead, upper arm, volar forearm, thigh ard anle and does not seem to follow for the dorsal 
forearm or lower back. A relatively lower trict&or coefficient was found with a higher capacitance 
in the lower back and vice versa in the dorsal $orezrm, suggesting that other parameters may be 
involved in skin friction. 

The contribution of TEWL to the frictione! preperties of the skin is probably not significant 
since a correlation was observed only m the paira ond thagh. Akhough TEWL was significantly 
lower in the elderly, the coefficient of friztiom was not different between age groups. 

The role of sweating and sebum secretion hes been discussed;!? similar effects can be obtained 
with lubricating oils. Petrelatum, a “greasy” occusive agent. initially decreases u due to its 
lubricating property, but sudsequent.y increases u over baseline as a result of increased skin 
moisture due to ccclusion.! ' Heavy mineral cd and humectants such as glycerol may hydrate the 
skin surface by reducing the rate of TEWL, thezeby ircreasing the friction coefficient.!? It is 
possible that in spite of higher capacitance im the iower back, the coefficient of friction is lower 
when compared to the forehead based om a *:gher sebum content in the latter. 

It is evident that the frictional properties cf «he skin are dependent on more than water 
content or non-apparent sweating end further investigations are needed to elucidate the 
complex interactions involved. 






























REEZRENCES 


1 Sulzberger MB, Cortese TA, Fishman L, Wiley Fos. 5t«dies or blisters produced by friction. 7 Invest Dermatol 
1966; 47: 456-65. 

Comaish S, Bottoms E. The skin and fricsion: deveatien: from &monton's laws, and the effects of hydration and 
lubrication. Br ? Dermatol 19775; 84: 37-4 :. 

Comaish JS, Harborow PRH, Hofman DA. A hame-hele friction meter. Br J Dermatol 1973; 89: 33-5. 

El-Shimi AF. I» vivo skin friccon measurements. $ Sec Zosmet Chem 1977; 28: 37-51. 

Armstrong TT. Mechanical comsiderations of skin 53 wor. Am * Ind Med 1985; 8: 463-72. 


3 
4 
5 
6 Akers WA. Measurements of frictiog inyuries a mun. do F Ind Med 1985; 8: 473-81. 
7 
8 
9 


tS 





Wilkinson DS. Dermatitis frora repeated trauma tc the akin. Ar: 7 Ind Med 1985; 8: 307-17. 
Zimmerer RE, Lawson KD, Calvert CT. The effect: ofwearing ciapers on skin. Pediatr Dermatol 1986; 3: 95-101. 
Buchholz B, Frederick LJ, Asmstrong T]. An iecesuigation ef human plantar skin friction and the effects of 
materials, pinch force and moisture. Ergonomics 1958; 322 317-25. 

10 Wolfram LJ. Fraction of skin. * Soc Cosmar Chem 723923; 34: 465-76. 

I1 Nacht S, Close JA, Yeung Ð s: al. Skin friction soei: ient: changes induced by skin hydration and emollient 
application and correlation with perceived skis feel. 7 Sec Cosme: Chem 1981; 32: 55-56. 








Frictional properties of skin 479 


12 Nilsson GE. Measurement of water exchange through skin. Med Biol Eng and Comput 1960; 72: 67-76. 

13 Mathias CGT, Wilson DM, Maibach HI. Transepidermal water loss as a function of skin surface temperature. 7 
Invest Dermatol 1981; 77: 219-20. 

14 Blichmann CW, Serup J. Assessment of skin moisture. Acta Derm Venereol (Stockh) 1988; 68: 284-90. 

15 Werner Y. The water content of the stratum corneum in patients with atopic dermatitis. Measurement with the 
Corneometer CM 420. Acta Derm Venereol ( Stockh) 1986; 66: 281-4. 

16 Zar JH. Biostatistical Analysis. Englewood Cliffs, N.J.: Prentice-Hall, Inc., 1974; 491. 

17 Highley DR, Cooney M, Den Beste M, Wolfram LJ. Frictional properties of skin. J Invest Dermatol 1977; 69: 303-5. 

18 Batt MD, Davis WB, Fairhurst E er al, Changes in the physical properties of the stratum corneum following 
treatment with glycerol. 7 Soc Cosmet Chem 1988; 39: 367-81. 





British Journal of Dermatology (1990) 123, 481-486. 


Determination of terbinafine in nail samples 
during systemic treatment for onychomycoses 


P.J.DYKES, R. THOMAS AND A.Y.FINLAY 


Department of Medicine (Dermatology), University of Wales College of Medicine, Cardiff, U.K. 


Accepted for publication 14 May 1990 


SUMMARY 


A combination of alkali treatment and proteinase K digestion was used to solubilize nail samples 
from patients with onychomycosis treated orally with terbinafine. The samples were extracted 
and the levels of terbinafine and its metabolite measured by high-pressure liquid chromato- 
graphy. The results showed a relatively rapid penetration of terbinafine into normal nail plate, 
suggesting that diffusion via the nail plate is the primary route of entry into this tissue. The 
levels of terbinafine achieved in nail samples exceeded the range of MICs for dermatophytes at 
the earliest time point (4 weeks) tested in 50% of patients and remained stable, without 
accumulation, during periods of treatment of up to 3 months. 


Oral antifungal therapy is indicated in onychomycosis because of the deep-seated and persistent 
nature of this type of infection, and because topically applied drugs do not effectively penetrate 
the nail plate. Terbinafine is a new allylamine antifungal agent which has recently been shown to 
be clinically effective in onychomycoses.'^? It exerts its antifungal effect by inhibiting the 
enzyme squalene epoxidase, a key enzyme in ergosterol biosynthesis in fungi.*^ The route and 
speed of penetration of terbinafine into the nail plate is uncertain. The relatively rapid clearance 
of infected nails suggests that its effectiveness does not rely on incorporation into tbe slowly 
growing nail matrix. Determination of the kinetics of terbinafine incorporation into the nail 
itself is important as this would enable the optimum dose and time of therapy to be determined. 
At present, systemic therapy for onychomycosis is usually required for 6-12 months. 
Shortening of the treatment period would increase patient compliance and reduce the risk of 
side-effects. Since terbinafine is fungicidal for dermatophytes, rapid diffusion throughout the 
infected nail plate should allow for relatively short treatment times. However, incorporation of 
the drug into the growing nail would require continuation of therapy until damaged, infected 
nail had been removed by normal growth. This study was carried out in order to attempt to 
distinguish between these two possibilities. In addition, the tendency for the drug to accumulate 
with time was examined. We describe an extraction procedure and a high-pressure liquid 
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chromatography (HPL C)-based method fer the derermimation of terbinafine in small (10-20 mg) 
samples of nail clippings from patients receiving oral therapy for onychomycosis. 


MEDC DS 


Chemicals and samples 

All solvents were of HPLC grade and sil other reagerts of Analar grade. All solvents were 
filtered using a 0-045 pm pylon filter. Proteinase K (Type I fungal proteinase, Po390) was 
obtained from Sigma Cherucal Company Ltd “Poole, Dorset, U.K.). Terbinafine (86-327, 
Lamisil), demethy! terbinafine (86-621) and internal standard (85-190) were supplied by 
Sandoz Ltd (Camberley, Surrey, U.K.) Sampies of nermal human distal nail clippings were 
obtained from volunteer subjects. Az least 40 specimens were obtained from five volunteer 
subjects for the method validation studies. Sammies of normal (uninfected) distal nail clippings 
were also obtained from 12 patients receiving 2 50mmg ore. terbinafine daily for onychomycosis as 
part of a multi-centre trial.” The informed censent of the patients was obtained prior to samples 
being taken and the study was giver. ethical approval by the Joint Ethics Committee of the 
University Hospital of Wales and University cf Wales College of Medicine. All samples were 
stored for 1-15 months at - 20°C urtil analysed. 























Extraction of nail samples 
Clippings of distal nail samples, including anv attached subungal tissue, were obtained using 
nail clippers and scissors. Samples of rail ($0-20 mg} were weighed and transferred to 15 ml 
glass tubes. In the methoc validat.on studies, standard amounts of terbinafine and demethyl 
terbinafine were added to the norrasl nail samples at this stage. To each sample, 1 ml of 1 M 
NaOH was added, the tubes sealed and the samples let at room temperature for 48 h. The pH 
was then adjusted to pH 9-owith 1 m HCl and tae molarity adjusted to 0-2 M with distilled water. 
An aliquot of proteinase K solution (100 ul at 10 mg/m!) was added and the samples incubated at 
37 C for 12-16 h. After incubation with proteinase K. the internal standard (50 ng of 85-190) 
was added and the samples mixed oy vortexing. Hexane (3 ml) was added and the samples 
vortexed for 3 min. To eliminate gel formation. 0:1 mé of methanol was added and the samples 
centrifuged to assist phase separation $506 g f r 

organic layer was transferred to a glass tube end 0:2 m 











l of & 5 mol/l H;SO,:propanol (85:15) 
added. The sample was again vortesed for 3 min and after centrifugation, 100 ul of the aqueous 
phase was injected directly into the HPLC apparatus. 





High-pressure liquid chromatograph» condtmors 

The apparatus used was 2 CM 4009 solvent delivery system and a SM4000 programmable UV 
detector (Milton Roy). A 5pherisorb C18 column (sm, 25 cm) together with a guard column 
(Apex Prepsil RPC8, 5-20 um, 2 cm, 2 mm internal diameter) was used for the analysis. 
Integration was performed using a | CL5occ data aquisition PC system (Jones Chromato- 
graphy). The eluant was acetonitrde:o:0: M phosphate buffer:triethylamine (80:20:0:1), pH 
adjusted to 4:0 with 85", phosphoric acid. The flow rate was 2:0 ml/min and the detector 
wavelength 224 nm. This methoe is based on that described for the measurement of terbinafine 
in plasma. 





Calculation of recoveries 
Comparisons were made between extemal standacds of differing levels of terbinafine and 
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demethyl terbinafine and the calculated values for normal nail samples to which known amounts 
of these compounds had been added. With clinical samples reference was also made to the 
internal standard added prior to the extraction procedure. 


RESULTS 


The HPLC separation of terbinafine and its major metabolite, demethyl terbinafine, in nail 
samples is shown in Figure 1. Both compounds elute well clear of the bulk of the materials 
extracted from the nails. The recoveries of varying amounts of terbinafine from spiked nail 
samples are given in Table 1. Levels of terbinafine could be detected over the range 1- 10 ng with 


OD 224 nm 


DT T 





5 10 
min 
FIGURE 1. HPLC separation of terbinafine and demethyl terbinafine in extracts of human nail. A 
comparison is made between an extract of nail alone and an extract of nail to which 5 ng of both drug and 
metabolite have been added prior to extraction. T, terbinafine; DT, demethyl terbinafine; IS, internal 
standard. 


TABLE I. Recovery of terbinafine after addition of known amounts to normal 
nail samples 


Amount added per 


8-12 mg nail IO ng $5 ng 2 ng I ng 
Mean recovery, ng (n= 10) 9:94 4°58 I'9I o:89 
SD 0:84 O'4I O13 0:12 
Coefficient of variation (°%) 8-41 9:06 6-88 13:17 
Accuracy*(%) ~ O64 — 8°51 —445 — 10°79 





Experimental value — Theoretical value 


* Accuracy = : 
y Theoretical value 
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TABLE 2. Recovery of dermechy terbirutine after addition of known amounts to 
nermai nan samples 








Amount added 
per 8-12 mg nal E nnus * ug 2 ng I ng 








Mean recovery, ng (8 = (0) le iF 487 2:25 1:08 
SD 

Coefficient of veriatien (*a. 
Accuracy* (9: Es ~ 268 12:27 815 








* Accuracy D PUOI SOCII INN pe MM 


TABLE 3. Levels of terbinaime an demethw: teziirzfine in socmal fingernail samples after oral therapy 
for orychomycosis 





Demethyl terbinafine 








Time of sample weeks) Time of samples (weeks) 





Number detected OjIZ 6i £2 Q2 11/33 90/12 6/12 g/12 11/12 
Mean drug level (ng/mg) o C €4 28 a et o OSI 0:28 0:37 
SD o Cox SEQ ws © 0-80 0:22 0:44 
Range 
Minimum o Gr EO IO 
Maximum o 1 ) 


re) 0:17 O'IO O10 
O 2:14 0:76 1:44 








a high level of reproducibility. The recoveries ia this range were of the order of 89-99%. As the 
sample size was in the order of 8-12 ma, this grves.a detection limit of approximately o-1 ng/mg 
with samples of ro mg or more. The results with the metabolite, demethyl terbinafine, are given 
in Table 2. Again a high level of recovery amc seprocucibility was seen. 

Theresults of drug level measurements in patients receiving oral terbinafine therapy are given 
in Table 3. In the non-infected nail fram “he miédle finger, terbinafine was detected in six out of 







g in the range 0:3-0-6 ng/mg (MIC for 


from o: 10-2:89 ng/mg nail, with the average levels bem: 
dermatophytes ix vitro is o0'o01-0:02 ug ml. ^ The levels of terbinafine at 12 weeks did not 
exceed those at 4 weeks. The levels ef the demethy! merabolite of terbinafine showed a similar 
pattern (Table 3). The results for infected nails did not differ significantly from uninfected 
samples and the results were reported elsewhere together with the clinical details of this study.? 








DISCUSSION 


Nails are very resistant to soiubiliza:en ^y chemical methods. such as 1 M NaOH or rM HCI. 
Even with additional factors such as ultrasomics or heat, the nail samples are not satisfactorily 
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dispersed to ensure optimal solvent extraction. Mechanical disruption by homogenization is not 
suitable for small samples such as are available in clinical situations. The method described here, 
a combination of chemical and enzyme digestion, leads to disintegration of the sample together 
with solubilization. Only occasionally with large samples is there a small residual precipitate. 
This method therefore forms a satisfactory basis for the measurement of drug levels in human - 
nail samples. 

A previous study has described the measurement of an antifungal agent in nails after oral 
administration.?? In this study the levels of itraconazole were measured in nail samples from 
two normal volunteers receiving 100 mg itraconazole daily. Nail samples were ground and then 
homogenized before extraction.!? This approach has not proved satisfactory in our study, 
particularly with the small (10-20 mg) clinical samples. The method described here is suitable 
for the small samples from individual nails and thus allows monitoring of infected as well as 
normal nail samples from the same individual during oral therapy. 

Theoretically, the incorporation of oral antifungal agents into nail samples may be by one of 
two methods. Firstly, the drug may be incorporated into the growing nail at the matrix. A band 
of drug would then move along with the nail as the nail grows, clearing the infection.'' 
Alternatively, the drug could diffuse into the nail from the nail bed. If this were the case, 
fungicidal levels would be reached in the distal nail samples at an early stage after therapy. The 
results presented here clearly show that orally administered terbinafine is present at fungicidal 
levels in distal nail clippings as early as 4 weeks after commencing treatment. It would therefore 
seem that with terbinafine, diffusion through the nail plate is the primary route of penetration. 
The lack of increase of terbinafine and its metabolite with time would suggest that there is no 
long-term accumulation in nail and that the nail compartment rapidly reaches an equilibrium 
with other body compartments. 
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SUMMARY 


Interleukin 1 (IL.-1) in the epidermis plays an important role together with Langerhans cells in 
the activation of the T cells. To determine whether IL-1 could be located in the normal 
epidermis of 54 patients with HIV infection and related to the stage of the disease, an indirect 
immunofluorescence technique was used. Intense epidermal fluorescence to IL-1 was noted in 
the asymptomatic stage II of the disease, whereas there was minimal reactivity in the other 
stages. 


Interleukin 1 (1L-1) is an important cytokine that amplifies T-cell function by inducing the 
production of interleukin 2 (IL-2) and the expression of the IL-2 receptor. It also plays an 
important role in both local and systemic inflammatory reactions.! IL-1 has been found in 
normal, unstimulated human epidermis,?^? although originally it was described in monocytes. 
IL-1 and the Langerhans cells play an essential role in the activation of T lymphocytes in the 
skin and the initiation of a local inflammatory reaction. 

Patients infected with the human immunodeficiency virus (HIV-1) develop many opportu- 
nistic cutaneous infections. It has been shown that the Langerhans cells were decreased in the 
normal epidermis of patients with HIV infection,*? especially in those with the more advanced 
stages of the disease.? So far, there have been no studies on the role of epidermal IL-1 in the 
development of these cutaneous infections. In this study IL-1 was investigated in the skin to 
determine its localization in the epidermis of patients with HIV infection at different stages. 


METHODS 


Patients 

Fifty-four patients with serologically proven HIV-1 infection (35 men and 19 women, age range 
18-45 years) who had received no immunosuppressive drugs, topical corticosteroids, radio- 
therapy or photochemotherapy in the previous 2 months were included in this study. These 
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TABLE I. Centre for Düsesse Centex CDO 1 classification of 
disease stages in HIV = 











I Acute infection 

II Assmptomazic inzectiot: 

II] Persistent generasized ird 
IVa Systemic features 

IVb — Neurological disease 

IVc Secondary infectsgons 

IVd Secondary cancers: Kapos: sarcemaand lymphoma 
IVe — Orther cond&iens 





deneperhy 











patients were classified according to the CDC dassiicatien as shown in Table 1. Twenty-one 
patients were asymptomatic (stage II? ane 14 ac. persistent generalized lymphadenopathy 
(stage III). Of the patients 12 had secondary mivetions ‘stage IVc) and seven had various 
malignancies (stage IVd). Controls consisted of 3 5 healthy heterosexuals who were not in the 
risk groups and who had negative serciegy with no cutaneous lesions. 











Skin biopsies 

Punch biopsies (4 mm) were obtained from normalakin on the sun-protected side of the upper 
arm of the patients positive for HIV anc from normal controls. These skin biopsies were snap 
frozen in liquid nitrogen and stored at — ;20"C. 

A rabbit polyclonal anti-hursan IL.-: was obtzine- from Genzyme Co (Boston, MA, U.S.A.). 
This antibody binds to human pI 5'0 and pl 7o [L-1 from both natural and recombinant 
sources, and also to the IL-1 precursor 31 kDa molecule.” The antibody is species specific and 
does not cross-react with other iymphck.nes. Sectors (4,8) were cut and immersed for 10 min 
in acetone and then washed wath phesphate-luffered saline (PBS). The tissue sections were 
then incubated with anti-human IL-1 diluted 1 200 fer 20 min at 37°C. The sections were 
washed in PBS and incubated with a flue resceir -conjugated goat anti-rabbit IgG, diluted 1 /20, 
for 30 minat 37°C and then washed in PBS. The sect ons were mounted in buffered glycerin and 
examined using a Leitz fluorescence mucrescore., 

Negative controls were perfermed en norma: skir from HIV patients and from the controls. 
The specific staining was lost if either the ormry zntibody (anti-IL-1) or the second labelled 


m 


antibody (fluorescein-conjugated goat anti-rabbit IgG) was omitted. Also, the specific staining 
disappeared if the anti-IL-1 was replaced oy as ir72levant IgG polyclonal antibody. 

The intensity of the labelling in the epidermes weg graded as follows: — , negative; +, weak; 
+ +, moderate; + + +, intemse. A mean was established by examining four fields at x 40 
magnification of three separate sections from euch patient, 





































Blocking studies 

To test the specificity of the labelling wich the IL-1 antibody, this was pre-incubated with 
purified human IL-1 (200 U/mD a: diferent &üvtions for 30 mn at room temperature before 
staining. Another cytokine, T'NFz ( 400 U;mL was used as the irrelevant control. 
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TABLE 2. Interleukin 1 reactivity of nor- 
mal epidermis in 54 HIV patients at 
different stages of affection 





IL-1 Epidermis 


Stage — + ++ ++ + 
il o o 3 18 
HI o 3 9 

IVc 7 5 O © 
IVd o I 6 o 





—,negative; ^, weak; + +, moderate; 
+ + +, strong. 


RESULTS 


The results are summarized in Table 2. 


Fluorescent staining of epidermis with anti-IL-i 

Of the stage II patients, 18 showed strong (+ + +) labelling with either intercellular (15 
patients) as shown in Figure 1, or cytoplasmic fluorescence (three patients), as shown in Figure 
2. Three patients had moderate intercellular staining. The intercellular reactivity was similar to 





FIGURE 1, Strong intercellular labelling with IL-1 antibody at stage II ( x 300). 
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: antibedy at stage IVc. 
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that observed on immunofluorescence in pemphigus vulgaris, and involved the full thickness of 
the epidermis. Of the stage III HIV patients, the labelling was weak (+) in three patients, 
moderate (+ +) in nine patients and was strong (+ + +) in three. In stage IVd patients the 
labelling was weak (+ ) in one of the patients and moderate (+ + ) in six patients. The labelling 
was negative in seven patients with stage IVc and weak in five (Fig. 3). The labelling was 
essentially intercellular and was localized at the granular layer. 

Of the r5 normal controls, nine had a weak (+ ) intercellular labelling on the granular layer 
and six were negative. 


Blocking study 

Pre-incubation of IL-1 antibody with human IL-1 inhibited the labelling in a dose-dependent 
fashion. The complete inhibition of the labelling was obtained at a 1/2 dilution. Pre-incubation 
with TNF« did not inhibit the labelling. 


DISCUSSION 


This study revealed an intense epidermal reactivity in the normal epidermis of stage II patients 
infected with HIV but with no cutaneous lesions. However, at later stages of the disease the 
epidermal labelling was weak and was negative in seven patients in stage IVc, although these had 
opportunistic infections and sometimes cutaneous lesions. The epidermal reactivity was 
inhibited by pre-incubation of IL-1 antibody with IL-1, which demonstrated its specificity. A 
previous study of cutaneous T'-cell lymphomas? demonstrated the advantage of an zn situ direct 
immunofluorescent technique for the identification of IL-1 in the epidermis, especially for 
preservation of antigenic determinants and the localization of IL-1 at specific sites. 

An increase in the spontaneous production of IL-1 in the plasma by monocytes from patients 
with AIDS-related complex has been previously demonstrated? as compared with the decreased 
IL-1 production by activated monocytes in those patients with AIDS. This suggests that in the 
early stages of HIV infection adherent cells were activated and became deficient with the 
progression of the disease. This study indicates a similar phenomenon in the skin and that HIV 
induces an immunological activation with the production of IL-1 in the epidermis of HIV 
patients at an early stage of the disease and when they have no cutaneous lesions. This activation 
occurs even earlier than in plasma which occurs at stage III. This could be directly related to the 
infection of Langerhans cells by the virus.!? However, IL-1 skin reactivity was weak or negative 
in stages III, IVd and IVc, in association with a decrease in the number of Langerhans cells in 
the normal epidermis.? Since IL-1 and Langerhans cells induce the immunological reaction, 
their deficit in the normal epidermis of HIV patients in stages III and IV could result in 
abnormalities in T4 cell activation and the inflammatory reaction in the skin of these patients. 
Thus, there could be a promotion of the development of cutaneous infections. Moreover. IL-1 
plays an important role in the maturation of the epidermal Langerhans cells.'' 


ACKNOWLEDGMENTS 


We thank A.Beénardin, J.Guilbert and M.Marzin for their technical assistance. 


REFERENCES 


1 Dinarello CA. Interleukin 1 and the pathogenesis of the acute phase response. New Engi 7 Med 1984; 311: 1413-8. 
2 Hauser C, Saurat JH, Schmitt A e: al. Interleukin 1 is present in normal human epidermis. 7 Immunol 1986; 136: 


3317-23. 


492 B.Dreso a al. 


3 


4 


1o 


II 


Didierjean L, Salomon D, Merot Y er ai. Localizztion anc characterization of the interleukin 1 immuno-reactive 
pool (IL1 alpha and beta forms) in normal human epidermis. 7 Irves? Dermatol 1989; 92: 809-16. 

Belsito DV, Sanchez MR, Baer RI. er al. Reduced Langerhans cel! Ea antigen and ATPase activity in patients with 
the acquired immunodeficiency syndrorae. New Emp! 7 Med 1984. 3x0: 1279-82. 

Raphael M, Debre P, Charron D]. Reduced la-positive “aagerhars cells in AIDS. New Engi 7 Med 1984; 311: 858. 
Dreno B, Milpied B, Bignon JD eral. Prognostic valueof Langerhans cells in the epidermis of HIV patients. Br 7 
Dermatol 1988; 118: 481-6. 

Bevilacqa MP, Pober JS, Majeau GR e al. Eecocmbisant tumor necrosis factor induces procoagulant activity in 
cultured human vascular endotheliam: cnaracterizatios and comparison with the actions of interleukin 1. Proc Natl 
Acad Sci 1986; 83: 4533-8. 

Tron VA, Rosenthal D, Sauder DN. Epidermal iaterieuian 1 is increased im cutanous T-cell lymphoma. 7 Invest 
Dermatol 1988; 90: 378-81. 

Gupta S, Vayuvegula B, Ruhling M, Thorncon M. interleukin 1 and interleukin 2 production in the acquired 
immune deficiency syndrome (ATDS) aad AIDS -rela2d complex. $ Clin Lab Immunol 1987; 22: 113-6. 
Tschachler E, Groh V, Popovic M et al. Epiderma? Langerhans cells: a target for HTLV-III/LAV infection. 
J Invest Dermatol 1987; 88: 233-7. 

Heufler C, Koch F, Schuler G. Granulacyte/macropbage colonyzestismulating factor and interleukin 1 mediate the 
maturation of murine epidermal Langerhans cells into ocem ummunostimulatory dendritic cells. 7 Exp Med 1988; 
167: 700-5. 








British Journal of Dermatology (1990) 123, 493-501. 


Assessment of a contact-plate sampling technique 
and subsequent quantitative bacterial 
studies in atopic dermatitis 


R.E.A. WILLIAMS, A.G.GIBSON, T.C.AITCHISON,* R.LEVER, 
AND R.M.MACKIE 


Departments of Dermatology and *Statistics, University of Glasgow and Western Infirmary, Glasgow, U.K. 


Accepted for publication 8 May 1990 


SUMMARY 


The aerobic bacterial flora of 20 patients with atopic dermatitis and 19 control subjects was 
extensively sampled using the Williamson and Kligman scrub technique and a contact-plate 
method (cysteine lactose electrolyte deficient media). Comparison of the two quantitative 
techniques showed that the contact plate is a reliable and convenient alternative to the scrub 
technique for the quantification of Staphylococcus aureus, micrococci and coagulase negative 
staphylococci. Quantification of bacterial flora using both techniques showed high rates of 
colonization by S. aureus on both involved and clinically normal skin of patients with atopic 
dermatitis. A linear increase in S. aureus counts with increasing severity of dermatitis was 
found. In contrast, diphtheroids showed a trend of decreasing isolation rates and counts as the 
severity of the dermatitis increased. Isolation rates and absolute counts for micrococci/ 
coagulase negative cocci were unaffected by the severity of the dermatitis. 


Profound changes in cutaneous flora occur in patients with atopic dermatitis. * Both dermatitic 
and clinically normal skin is colonized by Staphylococcus aureus in contrast to normal subjects 
where S. aureus rarely forms part of the normal flora. The presence of S. aureus may increase the 
activity of atopic dermatitis? and can serve as a source of cross-infection.^ The increased 
colonization by S. aureus in patients with atopic dermatitis may be caused by enhanced 
adherence of S. aureus to skin and mucous membranes"? due to the presence of receptors on the 
cell wall of S. aureus for fibronectin!? and laminin!! present in the tissues. Assessments of 
micrococci, coagulase negative staphylococci (coag. neg. staphs) and diphtheroids on the skin of 
patients with atopic dermatitis have yielded variable results.^'!? 

Most quantitative studies of bacterial flora have used the scrub technique of Williamson and 
Kligman' and in atopic dermatitis have been restricted to two areas of the body, one with active 
atopic dermatitis and the other with clinically normal skin.'^ Human cutaneous microflora 
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varies greatly with body sits, * but regional variztion in flora has not been studied before in 
atopic dermatitis. Few reports have deen pu^saed on the correlation of the density of the 
Staphylococcal colonization with tic severite o? atopic dermatitis although a reduction in 
S. aureus counts has been found as dermatius treated with topical corticosteroids improves. !? 
Leyden et al. suggested a figure of 10° colony fone units (c.f.u.) per cm? as being indicative of 
clinical infection requiring specific artibacter:d t 





: nerapy.^ The paucity of studies of extensive 
bacterial sampling in patients with atopic dermatitis may be because such a study would be very 
time consuming both clinically and ia the laboratory if the scrub technique were used. Faster 
direct and indirect impression methods of bacteriological sampling have been suggested.!? A 
direct contact plate formed from cysteine lactose e ectro:yte deficient agar (CLED) (Oxoid Ltd., 
U.K.) has recently been used in a study of zwp«c dermatitis.!’ If reliable, the use of such a 
contact plate would allow widespread samplmg to be undertaken quickly. It would also be 
applicable to young children, the largest group of atopic dermatitis patients. Multiple sampling 
with the scrub technique in children is impractical because a subject must remain completely 
still for periods of 2-3 min while each site :s sampled. 

This study had two main aims: to compare toe CL E contact plate and the scrub technique 
for the isolation and quantificatier of cetemeeus aerobic bacteria and to investigate the 


cutaneous flora of patients with atopic dermatitis .n relation to both clinical disease severity and 
changes across time and body srte. 

















Clinical details 

Twenty patients with atopic dermacitis fulfit'ing the criteria of Hanifin and Rajka!? and 19 
control subjects with no history oi skin disease took part in the study. The two groups were 
comparable for age and sex topics £1 males.«o females, median age 29 years; controls 12 males, 
7 females, median age 27 years). Ethical commattee approval was obtained and all subjects gave 
informed consent. Any individual who had received either systemic or topical antibiotics in the 
preceding 4 weeks was excluded frem the stucy. All participants were asked not to wash or apply 
any topical treatment durizg the € E prior te sampling. 








ed 


Bactertological details 

Methods of sampling. Quantitative bacteria: examinetion was undertaken at 19 standard body 
sites using two different methods (Fig. ©). Taese consisted of (a) the scrub technique of 
Williamson and Kligman " and (b) a contac! plete of surface area 24 cm? (Sterilin U.K.) filled 
with CLED agar.' ' Qualitative investigation was undertaken at the four additional sites shown 
in Figure I using rayon-tipped fouswabs, Exogen, Clydebank, U.K.). At each 






sampling site the skin was assessed by scoring ary dermatitis on a 1-3 (mild to severe) scale and 
coding clinically normal sein c. When twe sechniques were used at one site, directly adjacent 
areas of skin of similar clinical dermatitic áecv&y were sampled. 








Laboratory. 

(a)Scrub technique of V illiamsom and & sprman. Tenfold dilutions of the scrub fluid were 
plated onto blood agar (nutrient agar, Oxosi L-K., Ltd, plus 7:5?4 defibrinated horse blood) 
and incubated aerobically at 37°C fer 24 h. Colceny forming units per cm? of skin sampled were 
then calculated by eda ae methods and expressed as log,, values. 

(b) Contact-plate method. The CLED centzct plete was incubated aerobically at 37°C for 
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x Contact Piate 
e Scrub 


ty Swab 


FIGURE 1. Sites and techniques of bacterial sampling. 


24h. Colony forming units per 24 cm? were counted directly from the plate and again expressed 
as log, values. For statistical analysis confluent growth was assigned the numerical estimate of 
1800 c.f.u. per 24 cm? and semiconfluent growth 1400 c.f.u. 

(c) Swabs. Swabs were plated onto blood agar and incubated aerobically at 37^C for 24 h. 
Bacteria isolated were then recorded. 


Bacterial identification. Bacteria were identified using standard laboratory techniques and 
differentiated into S. aureus, micrococci/coag. neg. staphs. and diphtheroids. The differentia- 
tion between S. aureus and other micrococci/coag. neg. staphs. was based on the result of a slide 
latex agglutination test (Staphaurex Test, Wellcome U.K.). All isolates of S. aureus were phage 
typed using the International basic set of S. aureus typing phages. 


Statistical methods 

Bacterial counts. Throughout the analysis it was assumed that the logarithm of the bacterial 
count followed a normal distribution. This was validated by probability plots and plots of 
residuals as appropriate. 


Comparison of scrub and contact-plate techniques. Qualitatively, a simple comparison of 
bacterial isolation achieved by the two techniques was made between paired samples. 
Quantitatively, two measures of correlation between the counts obtained by the two sampling 
techniques were calculated. Firstly, within-person correlations were evaluated and summary 
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statistics across the sample are provided. Seconds, as a measure of between-person correlation 
the mean count per site was calculated fcr the twe :echnigues and then correlated across the full 
sample. As the assumption of normality for the logged counts was appropriate (both univariate 
and bivariate) the usual product-moment estimase of carrelation was used throughout. 





Effect of dermatitis. Separate mean log counts for the dermatitic and non-dermatitic sites 
within the atopic group and the control group were caleulated for each of the two quantitative 
techniques. Confidence intervals (95  ,) for the differences between the above means were 
calculated according to the method of Gardner gd Altraea.'” To assess whether the severity of 
dermatitis affected the bacterial count when indwidua! patient and body site effects had been 
accounted for, a general linear model was fitted t»incorpcrate all three possible effects using the 
package GLIM (Royal Statistical Society, London). This mode! was also used to quantify the 
relative importance of the efect of body site and between individual variation on bacterial 
counts compared to the effect of dermatitis activity in terms of the ratios of mean squares due to 
the effects. 











R. 





Comparison of scrub and contgct-plate sampling iechniqaes 

Qualitatively, the two technigues agreed on tkernresenee or absence of the respective bacterium 
in the majority of observations (range of agreement 59-9257, , Table 1). This applied to all three 
bacterial classifications in both the atopic and cortrol groups. Where disagreement existed it was 
far more common for the cemtact-plate methed to isokete the organism in the presence of a 
negative result by the scrub technique than vice-versa. Quantitatively, log c.f.u. 24 cm ^ ? for the 
contact plate were smaller by a factor of approximately z compared with log c.f.u. cm ^ ? for the 
scrub technique. Table 2 gives a summary of all the correlations within sites for each subject as 
well as between subjects for each group (the latter based on the average log count across sites for 
that subject). The vast majozity of these correlations are positive and significantly greater than 
zero. For the atopic group &.aureus and micrecocci/coag.neg. staphs. both show a reasonable 
but inexact relationship between the two techniques (median within subject correlations of 0:59 
and 0-49, respectively, and cetween subject correlations of 0:41 and 0:55). 









d 











Bacterial counts 


Patterns of isolation and bacterial counts differed for the three groups of organisms. 





TABLE 1. Qualitat;ze comparison of comtect plate enc scrub techniques (Percentage of 











total paired samplings showing agreemeat or disagreement on bacterial isolation) 
Agreeraent Piste pos..Scrub neg. Plate neg., Scrub pos. 
Atopic  t'ont:rol Atopic Control Atopic Control 
( e 5 j ( S ad ( iè x ` H Ra ( o) ( de ) 
S. aureus 73 Go 20 8 5 3 
Micrococci: 
coag. neg. staphs. 59 $2 36 27 5 2 


Diphtheroids 63 65 30 31 9 4 
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TABLE 2. Correlation between sampling techniques. r values for correlations between positive 
results (see text for method of calculation) 











Atopic group Control group 
Within* Between Within* Between 
subject subject subject subject 
S. aureus 0:S9 O'4I T T 
(041—074) 
Micrococci/coag. neg. staphs. O49 O'55 Ost oss 
(0:32-0:83) (029—077) 
Diphtheroids 0-09 — 055 0:48 -019 
( —0:30=0-52) (œ 18—063} 


* Median values plus interquartile ranges. 
T Insufficient isolates for statistical analysis. 


S. aureus. Using the contact-plate method, atopic patients showed increased S. aureus 
isolation rates on both dermatitic (919?) and clinically normal skin (49?) compared to control 
group individuals (1194) (Tables 3 and 4). Bacterial counts showed a similar statistically 
significant trend (log mean counts dermatitic skin 2-19, clinically normal skin 1-26 and controls 
0:68). Isolation rates were lower using the scrub technique (78, 32 and 145, respectively), 
though as expected the counts were higher (4:55, 3:84 and 1:62). Patients with atopic dermatitis 
also showed a progressive increase of S. aureus counts with increasing severity of dermatitis 
(P <o-o1) and an increase in the proportion of the total bacterial count made up by S. aureus 
(Figs 2 and 3). The effect of dermatitic activity on S. aureus counts was very much greater than 
that seen with between body site variation and also greater than the effect of between individual 
variation (Table 5). All the above findings were confirmed using both quantitative sampling 
techniques. 

Phage typing of isolates from the atopic group showed that the largest proportion were 
members of group 3 (group I, 3?,, group 2, 19?5, group 3, 46?,, others 16°, and non-typable 
16°, ). In many individuals single sites carried more than one phage type and 50°, of patients 
carried more than a single phage type group at any one time. 

Six individuals from the atopic group were resampled on five further occasions over a 30-week 
period. S. aureus counts for each site within each individual varied greatly across time but at all 
times showed a strong relationship with dermatitic activity (P < 0-035). In these six individuals a 
single phage type generally predominated throughout the 30-week study period but other phage 
types were frequently isolated on one or two sampling occasions. 


Micrococcilcoag. neg. staphs. In contrast to S. aureus, isolation rates for micrococci/coag. neg. 
staphs were similar for the atopic affected and unaffected skin and control groups (Tables 3 and 
4). Bacterial counts however, were significantly lower in controls as compared with atopic 
patients (P « 0-05). No differences were found between clinically normal skin in atopic patients 
as compared with affected skin (Table 3). As dermatitis activity increased, micrococci/coag. neg. 
staphs counts remained static (Fig. 2) though they formed a smaller proportion of the increasing 
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TABLE =. Summar; of bacterial counts 
Coatac- piae Scrub 
Mean Mean 
Number Isciation of og gs^,Cl Number Isolation of log 95", CI 
of Site: rate (^.^ cousts* dif ef sites rate (^,) counts* dif 
S. aureus 
Atopic dermatitic sites 182 21 2 E9 ) t14 78 455 
j 274, 112T \ 0:34, r'o8t 
Atopic non-dermatitic sites — 12€ 49 1:25 1 84 32 3:84 
l ¢ 9450731 \ 1:99, 2°45T 
Controls (norma! skin) 341 tI o-6& J 216 14 1:62 
Micrococci/coag. neg. staphs. 
Atopic dermatitic sites 182 32 ps | 108 59 454 
p> 031, COT \ 0:24, O0 861 
Atopic non-dermatitic sites — 120 33 rey ) 79 62 3:99 
í 043,0 73T \ 0:76, 1-46 
Controls (normal skin) 346 88 1:39 j 226 61 2:88 
Diphtheroids 
Atopic dermatitic sites 182 68 157 114 40 438 
| -OQS4, oto] \ — 0:09, 0-89 
Atopic non-dermatitic sites 126 82 paa 84 55 3:98 
\ 06, o-45t \ 0:78, rsot 
Controls (normal skin) 337 87 l'àl 227 69 2:84 





9594C] dif 5%, confidence intervais of differences between means. 


* Positive ceants only. 


T Significan: differences (P < eos. 


S. aureus neg. staphs. 
Atopic Contro A 
Nares 90 $3 
Umbilicus 60 S 
Groin 60 $ 
Toe clefts 45 g 


TABLE 4. Swat investigatiens: Percentage isolation 








FAicrococci/ceag. 


Diphtheroids 








aed 


total bacterial count (Fig. 3). Unlike S. aureus. body site and between individual variation had a 
much greater effect on the bacterial courts thas dermatitic activity (Table s). 


Diphtheroids. Diphtheroids were isolated more commonly from the clinically normal skin in 


patients with atopic dermatitis and control subjects than from the dermatitic areas of atopic 





dermatitis patients (Tables 3 and 4). Hoowzver. despite similar isolation rates, significantly lower 
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FIGURE 2. Variation of bacterial counts with severity of dermatitis (contact-plate method). Means with 
95?; confidence intervals. Atopic group. 
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FIGURE 3. Mean bacterial counts for each dermatitis score. Total counts and individual bacterial group 
counts expressed as a proportion of the total count. (contact-plate method). Atopic group. N, total counts; 
Cl, S. aureus; B, micrococci/coag. neg. staphs; &, diphtheroids. 


counts were seen in the control subjects compared with the unaffected skin of atopic patients. A 
trend for diphtheroid counts to decrease with increasing dermatitis severity was noted (Fig. 2) 
but this did not reach statistical significance. The effect of dermatitis activity on bacterial counts 
was found to be less than that of body site and much less than between individual variation. 


DISCUSSION 


The contact-plate method is fast and convenient to use clinically and the plates can be directly 
incubated in the laboratory. Qualitatively, this study has found it to be more sensitive than the 


500 R.E.A.WiEiaras et al. 


TABLE 5. Relatwe effect of dermatitis activity, subject and body site on 
bacterial cours (Ratio of reap squares, linear model, GLIM package.) 
‘Atopic group.) The mocel assigns tae arbitrary value of 1 to the 
variation in bacterial couats ascrioealle to derraatitis severity and 





Dermatitis ' 


actiwity Subject Body site 
S. aureus t 053 0:07 
Micrococci/coag. neg. staphs $ &1:00 32:00 
Diphthercids 1 9-00 1:80 


scrub technique, probably because of the larger area of sampling. Quantitatively, the results 
correlate well with those obta:ned by the scrub technique for S. aureus and micrococci/coag. 
neg. staphs. although it appears to be less satisfactory for the diphtheroid group of organisms. 
The contact-plate method does however, give lower absolute counts than the scrub technique. 
There are two possible explanations for this. Firstly the contact-plate samples only the most 
superficial layer of the skin and secondly. only asmall numer of the members of each colony are 
sampled by the contact plate sather then most members as in the scrub technique.!? Lower 
è more sensitive indication of change in colony 
counts is required. However, the contact plare allows multiple sampling in a single patient 
because of increased speed of the techaique. The scrub technique is therefore indicated for 
studies where small areas of skin are involved er where relatively small quantitative changes in 
flora are anticipated. The contact plate provides a reliabie and fast alternative in paediatric 
studies and where more extensive bacteria! samp ing is desired. | 
Isolation rates and counts of S. aureus in atopic dermatitis in this study are similar to those 
previously reported!^* but provide a more comprehensive anatomical survey of the body 
surface. The close association of dermatitis and S. aureus has been confirmed by the 
overwhelming influence of dermatitis activity en 5. aureus counts compared to that of body site 
or between person variation. The linear increase m S. aureus counts with increasing dermatitis 
activity (Fig. 2) suggests that there is nc clear quantitative boundary between colonization and 
clinical infection as has been suggested by Levden et a/.~ Antibacterial therapy at any level of 
atopic dermatitis severity may be clinically beneficial.'’ However, long-term antibiotic 
treatment, topical or systemic, cannot be recommended for patients with atopic dermatitis 
because of the risk of developing bacterml resistance. Alternative methods of reducing bacterial 
numbers such as antiseptics might be suitable. 
Phage types in the atopic group were «imilartc those reported previously by us.! ' Our results 
for the six patients followed over a 30 week period suggest that the S. aureus strain is relatively 
stable for any individual over time with tre addi 











zion of other transient strains. 

The relatively small effect of dermatitis on isolation rates and counts for micrococci/coag. neg. 
staphs shown in this study coafirms previous reports. Strict comparison with those studies is 
difficult as we did not differentiate between mieroeocci andscoag. neg. staphs.':'? The lack of any 
special association between coag. neg. s-aphs. anc atopic dermatitis is also supported by in vitro 
adherence studies.? 

The lower isolation rates and bacterial courts for the diphtheroid group of organisms shown 
in this study has also been previously revorted in patients with atopic dermatitis.! This could be 
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explained by differences in adherence of diphtheroids to keratinocytes in patients with atopic 
dermatitis although this has not yet been studied. Alternatively the diphtheroids could simply 
be overwhelmed by the increasing numbers of S. aureus. 

In summary, the bacteriological environment in atopic dermatitis shows increasing numbers 
of S. aureus with increasing severity of dermatitis, a trend for diphtheroids to decrease with 
increasing dermatitis severity and relatively stable numbers of micrococci/coag. neg. staphs. 
Studies of the effect of antibacterial therapy on atopic dermatitis can now include extensive 
bacterial sampling both in children and within a busy clinic using the CLED contact-plate 
technique which has proved a reliable qualitative and quantitative assessment method. 
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SUMMARY 


We examined the effect of incisional biopsy on the subsequent histology of 15 benign 
melanocytic naevi. In all cases the histology of the residual lesion within the second specimen 
was unchanged apart from the presence of a surgical scar, and in general the definitive excision 
specimen showed a reduction in melanocytes at the dermo-epidermal junction overlying the 
scar. In no case were there any features suggestive of melanoma. 


We have long held the view that the majority of dysplastic naevi mature into banal, 
predominantly intradermal naevi with a loss of the atypical junctional component. To test this 
hypothesis! would require serial biopsies of individual lesions and such a study would only be 
possible if the original incisional biopsy did not affect the subsequent histology. However partial 
removal of benign melanocytic naevi by techniques such as shave excision is reported to produce 
histological changes in the scar resembling those seen in melanocytic dysplasia or even 
superficial melanoma. ?^? To see whether such changes also follow incisional biopsy we have 
examined the effect of incisional biopsy upon the subsequent histology of 15 melanocytic naevi 
as a preliminary to a study of the maturation of naevi by serial biopsies. 


METHODS 


A total of 15 lesions were studied. Six naevi were biopsied using a 3-mm punch either 6 or 15 
weeks prior to definitive excision. Nine large (> 1 cm) naevi at anatomical sites where excision 
and primary closure would have been difficult were removed in two stages, the second after an 
interval of 3-26 weeks. Multiple blocks of all specimens were fixed in 10% phosphate-buffered 
formalin, processed and embedded in paraffin wax. Representative 5 um sections were cut and 
stained with haematoxylin and eosin. The first biopsies were categorized with regard to naevus 
type, and the subsequent excision specimens were closely compared with the original biopsy and 


Correspondence: Dr R.K.Curley, Consultant Dermatologist, St Helens Hospital, Marshalls Cross Road, St Helens, 
Merseyside WAg 3DA, U.K. 
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TABLE I. Details of siopsies 
CCC i e a aea 


Weeks between 


Case no. Histolog? iype of biapsy biopsies 





Intradermal naceus Elhpse IO 
2 Compound nactus with Ellipse 9 





architectural 
melanocytic dysplasia 
3 Corspound naevus Ellipse 8 


4 intradermal naevus with Ellipse 9 
congenital pattern 

5 Compound naevus with Ellipse 23 
meianocytic dyeplesia 

6 Compound naevus with Punch 6 
mciznocyzc dysplesia 

7 Compound raevus Punch 6 

8 Compound nawus Punch 6 


(congenital) with mild 
melanocytic dysplasia 


9 Junctional naevus Punck 6 
IO Compouad naevus Punch 135 
I1 Compound naevus Punch 15 
12 Jusctiona!l naeeus with Ellipse 3 

ielanocytic d vsplesia 
13 Compound naevus wits Ellipse 26 
comgenitai parsern 
14 Juesctional naczus with Ellipse 4 
mesanocwtlc despiasia 
15 Compound naevus Ellipse 25 





examined in particular for melanocytic atypia, increased junctional activity and repopulation of 
the epidermis adjacent to the scar by melancecy tee. 


Details of the biopsies are shown in Table I. Hisob gicaily the r5 naevi were: compound naevus 
with mild to moderate melanocytic dysplasia ‘4°, junctional naevus with mild to moderate 
melanocytic dysplasia (2), benign intradermal naevus (1), intradermal naevus with a congenital 
pattern (I), compound naevus /5), compeund naevus with a congenital pattern (1) and 
junctional naevus (1). In all cases the histolo zy af the residual lesion within the second specimen 
was identical to the first with the addit.on of focal scarring. In 13 of the second specimens 
excised 3-26 weeks after incisional biopsy, the dermo-epidermal junction was flat with loss of 
rete ridges and with very fev meianocytes ip. the epidermis overlying the scar (Fig. 1); while in 
the remaining two lesions ‘excised 5 end 2 § weeks after incisional biopsy) the number of 
melanocytes was equal to or slightly greater thar in the original biopsy (F ig. 2). In one case there 
was some melanocytic atypia but mo more than is commonly seen in benign junctional 
melanocytic lesions. None showed features suggestive of melanoma. 
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FIGURE 1. Compound naevus with scar of previous biopsy on the left. There is no increase in melanocyte 
number and no atypia of basal melanocytes (see inset) in the epidermis overlying the scar. 
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FIGURE 2. Part of a compound naevus with a scar from an incisional biopsy to left and centre. There is an 
increase in the number of basal melanocytes over the scar, which also exhibit some atypia. However, the 
features are not likely to be confused with melanoma. 


DISCUSSION 


There are several reasons why it might be desirable to perform incisional biopsies of benign 
melanocytic naevi. Dysplastic and congenital naevi are considered potential precursors of 
melanoma^ but they are by no means obligate precursors, since only a very small minority of 
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such lesions progress to melanoma. Ë Steen et ai investigated congenital naevi and 
concluded that co-expression of two or more progress:on-associated antigens might indicate 
malignant potential. They recommended performing several incision biopsies of giant 
congenital naevi to identify lesions at risk. 

The malignant potential of individual cvsplastic naevi may be related to histological 
variations such as the degrec of cytological cypia. If incisional biopsy is safe then this would 
allow easy sampling of many more naevi in a patient with numerous clinically atypical moles. 
This histological information could then be wsed in conjunction with the clinical features and 
family history to decide the optimum management of an individual patient. Serial biopsy of 
dysplastic naevi would allow us to observe their natural history and test the hypothesis of 
maturation. 

In this study we have shown that incisional biopsy of melanocytic naevi does not produce the 
atypical features described after shave excisiem and does not a? ect the histology of the residual 
lesion. We suggest that this allows investigation of congenital and dysplastic naevi without 
removal of the entire lesion, and permits seral biopsies of individual melanocytic lesions. 
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SUMMARY 


Two patients are described who had delayed reactions with eczematous plaques to subcuta- 
neous injections of heparin. Subcutaneous challenge with high and low molecular weight 
heparin compounds were positive in both patients. Patch and intradermal tests with heparin 
were positive in one subject. Histological and immunohistochemical studies indicated that it 
was a type IV allergic reaction. 


Heparin is a potent inhibitor of blood clotting and is used in low doses for the prevention, and in 
high doses for the treatment, of thromboembolic disorders. Although the chemical structure is 
known, the heparins that are used are derived from animal tissue such as porcine intestinal 
mucosa or from bovine lung. High molecular weight compounds average 12-20 kDa, whereas 
the low molecular weight heparins are in the range of 4-6 kDa. 

Haemorrhage is the most common of the toxic and allergic adverse effects of heparin involving 
the skin and mucous membranes. +° Rarely, after intravenous administration allergic reactions 
such as rhinoconjunctivitis,? asthma,’ urticaria?’ and anaphylaxis*~* have been reported. Two 
cases with an anaphylactoid reaction have been attributed to the preservative used in heparin. ^^? 
Another rare complication is heparin-associated thrombocytopenia, of which there are two 
forms: one a mild and transient asymptomatic fall in the number of platelets within 2-5 days, 
and another in which there is severe thrombocytopenia after 6 days of treatment and which has 
been termed heparin-associated thrombocytopenia and thrombosis syndrome (HAT T).? This 
form is the consequence of local platelet aggregation caused by antiheparin antibodies.?-!! It 
may result in necrotizing skin lesions, disseminated thromboembolism and death. '! *!! Local 
skin necrosis has been reported following subcutaneous injection of heparin! ^ ?-!! and rarely 
following systemic administration.! It appears indistinguishable from coumarin necrosis. t1? 
Over the past few years there have been a number of reports of localized plaque reactions 
without skin necrosis occurring following subcutaneous heparin therapy (Table 1). We report 
two further patients who had developed eczematous plaques following subcutaneous injections 
of heparin. 


Correspondence: Dr A.J.Bircher, Department of Dermatology, Kantonsspital, CH-4031 Basel, Switzerland. 
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CASE REPORTS 


Case 1 

This 49-year-old lady presented with erythematous, itchy plaques on both thighs that had 
developed in the previous week. She had been treated with antihistamine drugs without any 
improvement and was referred because of a suspected cellulitis. Three weeks earlier she had a 
hysterectomy and during her stay in hospital she had received 5000 IU of heparin (Liquemin") 
twice daily to prevent thromboembolism. On examination, there were inflammatory infiltrated 
lesions on both thighs that were not tender or painful (Fig. 1). A skin biopsy revealed marked 
oedema and a dense perivascular infiltrate in the upper and mid-dermis. An adverse reaction to 
Liquemin* was suspected, and she was treated with a topical corticosteroid. The plaques 
cleared within 2 weeks. 
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FIGURE 1. Case 1. Infiltrated plaques on both thighs 2 weeks after subcutaneous heparin injections. 


Case 2 

This 49-year-old male patient had a vertical banded gastroplasty for an otherwise untreatable 
obesity. Because of varicose veins and previous thromboses, he had been on coumarin therapy 
for several years. He had in the past been treated with heparin without any side-effects and he 
had no history of allergy or of other skin disorders. Five days before surgery he was treated with 
10,000 IU heparin (Liquemin*) three times a day which was injected into the abdominal wall. 
At the injection sites, 4 days later, he developed pruritic, infiltrated plaques. Within 2 days these 
plaques became confluent and he developed an acute eczematous dermatitis (Fig. 2). A diagnosis 
of an allergic reaction to Liquemin* was made and the patient was then treated with a low 
molecular weight compound (Low Liquemin*) 2500 IU once a day for 3 days. This was injected 
into the thighs and after 3 days there developed further infiltrated plaques. Because of these 
reactions, treatment with heparin was discontinued and he was then anticoagulated with 
coumarin. The eczematous dermatitis cleared with topical steroids. 


Allergy tests 
These included skin prick, intradermal, subcutaneous and patch tests with the usual routine 
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FIGURE 2. Case 2, Acute eczematous dermz vs § daysefter subcutaneous heparin injection. 


allergens, single components of Liquemin* and the commercially available preservative-free, 
fragmented low molecular weight heparins (~raxiparme", Low Liquemin® and Sandoparin*). 
All the tested heparins were of porcine origin 


Biopsies 

Skin biopsies were taken frem infiltrated plagues and from test sites for routine histology and 
sections were stained with haematoxylin and cosin. In addition, portions of the biopsies from 
Case 2 were snap frozen in | quid nitrogen and stored at — 20 C. Sections were cut in a cryostat 
and a panel of monoclona! antibodies was used fer these :mmunohistochemical studies to 
characterize the inflammatory cell infiltrate n the skin lesions using standard techniques. The 
monoclonal antibodies used includec Leu 4153 (T cells), Leu 2a/CD 8 (suppressor/cytotoxic 
T cells), Leu 3a/CD 4 (helper-inducer T ce ls , Leu $ CD1 (Langerhans cells), Leu 14/CD 22 
(B cells), Leu 11b/CD 16 (natural killer cells), IL-2/CD 25 (interleukin-2 receptor), HLA-DR 
(MHC class II antigen). For the controls, the primary antibodies were omitted. 


Laboratory investigations 

These included a full blood count including pktelets, prothrombin levels and blood chemistry. 
Complement levels and total IgE were measaredand a platelet aggregation test with heparin and 
a lymphocyte transformation test with the single components of Liquemin* were also 
performed. 


RESULTS 


Allergy tests 
In Case 1, immediate and late readings of the prick tests and intradermal tests as well as the patch 
tests were negative. Subcutaneous chalenge with pure heparin, both Liquemin* and 
Fraxiparine* resulted in erythematous plaques within 48 h reaching a maximum after several 
days. The other components of Licuemin” were negative. 

In Case 2, immediate reactions of the pr ck and intradermal tests with routine allergens and 
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TABLE 2. Test results of heparin compounds and components 





Test (reading time) 


ERENNEPEEMRPER————————Ó € mares All Sy py Rt anananaymi A 





Intradermal 

Prick (15 min) (15 min) Patch (48 h/96 h} Subcutaneous (72 h/ 120 h) 
Agent Concentration Case1 Case2 Caser  Case2 Casei Case 2 Case 1 Case 2 
Heparin 20,000 IU/ml c — — ee E — ttf ee + Plaque Plaque, vesicles 
Na-pyrosulphite 1i mg/ml — — — -— — — — — 
p-chioro-m-cresol 0:8 mg/ml -l — — — — _ — — 
Distilled water As is + — — — — = — — 
Fraxiparine* 3075 IU/o:3 mi — — — ND ND ++/+++ Plaque Plaque, eczema 
Low Liquemin® 2500 IU/o:2 mi ND ND ND ND ND ttl toe + ND Plaque, eczema 
Sandoparin* 3000 IU/o: 5 ml ND ND ND ND ND ND ND Plaque 





* 4+ 4/4 + at 48 h/96 h. ND, not done. 


single components of Liquemin? were negative, but a late reaction developed at 48 h at the 
intradermal test site of heparin. Subcutaneous challenge with the single components and low 
molecular weight heparins revealed positive late reactions. Patch tests to heparin, Fraxiparine® 
and Low Liquemin? were positive (Table 2). 

The skin prick and patch tests with routine allergens were negative in both patients. 


Histological studies 

In Case 1 the biopsy from an early plaque revealed marked oedema and a dense perivascular 
lymphocytic infiltrate in the upper and mid-dermis. There was spongiosis of the epidermis, and 
oedema with a perivascular mononuclear cell infiltrate of the upper dermis. In Case 2 the biopsy 
showed an eczematous reaction with spongiosis of the epidermis and oedema with a perivascular 
mononuclear cell infiltrate of the upper dermis. There was no evidence of a vasculitis (Fig. 3). 


Immunohistochemical studies 

Most of the cells of the perivascular infiltrate in the upper dermis were Leu 4-positive T cells. 
Leu 3a-positive T cells predominated in the dermis and were approximately 80-90? of the 
perivascular cellular infiltrate (Fig. 4). Only 10-20°, of the cells reacted with Leu 2a. Helper T 
cells and suppressor-cytotoxic cells were also recognized among the cells infiltrating the 
epidermis and in the intraepidermal vesicles. Leu 6 and HLA-DR-positive dendritic cells were 
present in the epidermis and in close apposition to T cells in the intraepidermal vesicles. Leu 6- 
positive cells were present in the upper dermis. Most of the T cells within the dermal infiltrate 
were HLA-DR positive. A few epidermal keratinocytes expressed HLA-DR. Also there were T 
cells expressing interleukin-2 receptor in the intraepidermal vesicles. Only a few Leu 14- 
positive B cells could be identified in the dermal infiltrate. 


Laboratory investigations 

In both patients, the routine laboratory tests were normal. Lymphocyte proliferation and 
platelet aggregation tests were negative in Case 1. In Case 2, possibly due to preservation of the 
sample in heparinized tubes, a significant lymphocyte proliferation was observed in all the 
samples, including the control. Also, platelet aggregation was present in platelet-enriched 
serum samples following the addition of high and low molecular weight heparins. No such 
reaction was seen with the patient’s serum and donor platelets, indicating the presence of 
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FIGURE 3. Spongiotic vesicle, dermal oedema and perivascular mononuclear infiltrate of the upper 
dermis. 


specific platelet-bound antiheparin antibodies Since the patient had normal platelet counts 
throughout the heparin treatment and the test period, the clinical relevance of the finding was 
not established. 


DISCUSSION 


The first report of a plaque reaction to heparin was im 19§2.'* In this case treated with 
intramuscular bovine heparin there were positive intradermal tests and a delayed reaction at 
previous injection sites. A similar reaction to su cutaneous heparin has been observed in several 
patients in whom the plaques resolved after several weeks despite continuation of therapy.* Also 
a patient was described who developed tender plaques at injections sites of which one became 
necrotic (heparin-induced necrosis).'* A further case’ ^ we believe to be of an eczematous plaque 
reaction. Only recently have delaved plaque reactions been clearly differentiated from heparin- 
induced skin necrosis.*''® Erythematous plaques developed several days following the initiation 
of subcutaneous heparin therapy and were followed by eczematous changes.'^ Intradermal tests 
with heparin were positive at 48 h and these reactions resembled those to tuberculin-type IV 
delayed hypersensitivity. A lymphocyte trans^ormation test was negative in three cases.!^ In a 
further report of six patients the plaque reaction was considered to be a mild form of heparin 
necrosis, though delayed hypersensitivity ha: also beem suggested.!' Further patients with 
similar clinical features and with either positive, :mmedia:e! *:! ? or delayed tests?9-?? and three 
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FIGURE 4. Helper-inducer T cells (Leu 3a/CD4 positive ) constitute 80-90”, of the cellular infiltrate in 
the dermis and within the spongiotic vesicle. 


cases that were not tested??-?* have been reported (Table 1). In a recent report of 15 patients, the 
eczematous lesions started 3-21 days following initiation of heparin therapy*® and in 14, 
subcutaneous provocation tests with various heparins were positive. Histological and immuno- 
histochemical studies of three lesions suggested that the reaction was a delayed type of 
hypersensitivity. 

Our two patients had the same clinical features, with a delayed onset of infiltrated eczematous 
plaques at the injection sites. Histological findings were similar to those reported.’ 5:1 ?!-???^ 
The predominance of helper T cells and HLA-DR positive Langerhans cells in the 
intraepidermal vesicle also supports a type IV allergic reaction.^' A subcutaneous injection of 
pure heparin resulted in an eczematous reaction in both patients and in Case 2, patch and 
intradermal tests with pure heparin were also positive. A plaque reaction to other components in 
heparin such as preservative is rare??:?* and this has been excluded in our patients. 

There was in vitro platelet aggregation in Case 2. Platelet aggregation has been shown to be 
due to circulating antibodies directed towards heparin-coated platelets and resulting in severe 
thrombocytopenia.?:?? In our case, we had evidence for platelet-bound antiheparin antibodies, 
but without any clinical consequence. Perhaps the treatment period of 7 days was too short to 
elicit an adverse reaction. 

The heparin antigen responsible for these plaque reactions has as yet not been identified. 
Protein impurities are unlikely, since most of the plaque reactions occurred to heparins from 
different manufacturers. There was also no relationship between the occurrence of the plaques 
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and the molecular weights of the hepa-ins ortheir aniraal source. With a few exceptions,??5 all 
the cases tested so far reacted to both higa ag lbw melecular weight heparins! ^?9:2?26 and in 
one patient positive reactions to both porcine and bovine heparins were observed.** It has been 
proposed that the eczematovs infiltrated placues resu:t from the binding of the low allergenic 
carbohydrate heparin molecule to a derma: proteir.-° In patients with suspected plaque 

is provocation tests should be done.?? 


reactions heparin therapy should cease and szbcutaneo 
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SUMMARY 


We report a patient with lymphomatoid papulosis who developed a lesion with the 
clinicopathological features of regressing atypical histiocytosis. Immunohistochemical studies 
supported a T-cell histogenesis and many of the atypical cells demonstrated BerH2 (Ki-1 
antigen) positivity. The case supports the view that regressing atypical histiocytosis and 
lymphomatoid papulosis are different manifestations of the same disease spectrum. 


CASE REPORT 


An 8-year-old Caucasian male originally presented in 1975 with an asymptomatic, self-healing 
papular eruption over the previous 3 years. A clinical diagnosis was made of pityriasis 
lichenoides. He presented later the same year with a 3-month history of a large, nodular, 
ulcerative lesion over the left anterior superior iliac spine suggestive of a high grade malignancy. 
There was an elevated edge and some secondary infection in the ulcer crater which measured 
4 cm in diameter (Fig. 1). He had no other symptoms of lymphoma such as weight loss, night 
sweats or pruritus and in particular no evidence of lymphadenopathy or hepatosplenomegaly. 
Routine laboratory investigations, including full blood count, blood film, ESR and bone 
marrow examination were normal. Lymphangiography showed only features suggestive of a 
reactive hyperplasia of lymph nodes. 

Histopathology of the ulcer revealed pseudoepitheliomatous hyperplasia at the ulcer margin 
(Fig. 2), and a dense atypical mononuclear cell infiltrate throughout the dermis reaching the 
subcutaneous fat. There was no evidence of vascular invasion (Fig. 3). The infiltrate was 
pleomorphic with cells demonstrating hyperchromatic nuclei and numerous atypical mitotic 
figures consistent with a high grade lymphoma (Figs 3 and 4). No Reed-Sternberg cells or cells 
demonstrating erythrophagocytosis were observed. 

The ulcer was treated with radiotherapy (4000 R in eight fractions over 17 days) and after 
several weeks resolved completely. In 1976 another ulcer, measuring 4 x 1-5 cm developed in the 
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FIGURE 3. Dense dermal infiltrate of atypical, predominantly lymphoid cells with no evidence of vascular 
invasion (H&E x 200). 





FIGURE 4. High power histological detail of the ulcer demonstrating a pleomorphic, polychromatic 
infiltrate with atypical mitoses suggestive of a high grade lymphoma (H&E x 750). 


right groin. This was also treated successfully with 3500 R in seven fractions over 15 days. The 
patient subsequently developed a widespread papulonodular eruption, the lesions of which 
occasionally became necrotic, ulcerated and healed with scarring usually within 6 weeks. Three 
further skin biopsies showed an atypical wedge-shaped lymphoid infiltrate with prominent 
exocytosis of lymphocytes into the epidermis. The cells had hyperchromatic convoluted nuclei 
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FIGURE 5. Numerous mononuclear cells including atypical sells were positively labelled (arrow) with the 
T-cell marker UCHL 1 (Haeralum = 2501 
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FIGURE 6. Many scattered MAC 387 positive cell-covld be identified but minimal immunolabelling (open 
arrow) was seen in the pleomorphic moaonuclezr cel! popu:xamon (Haemalum x 300). 
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FIGURE 7. Many atypical cells expressed the membrane bound Ki-1 antigen using the monoclonal 
antibody BerH2 (arrow), including those with atypical mitoses (Haemalum x 300). 


mingled with large atypical mononuclear cells. There was overlying epidermal thickening. The 
clinicopathological features were now consistent with lymphomatoid papulosis (type A). The 
condition remained active for several years but has been in complete remission since 1985. 


Immunophenotypic studies 

Sections from all four biopsy specimens were re-evaluated both histologically and immuno- 
phenotypically. Employing a routine indirect immunoperoxidase technique in paraffin sections, 
the following monoclonal antibodies were used: UCHL 1 (T lymphocytes-72",, CD4),' L26 (B 
lymphocytes),? LNr (follicular B cells),? MAC 387 ünonocyte derived macrophages, L1 
antigen),* and BerH2 (Ki-1 antigen [CD 30] positive cells). All reagents were obtained from 
Dakopatts, Glostrop, Denmark, except for LN1 and LN2, which were obtained from Biotest 
(UK) Ltd, Birmingham, U.K. 

The predominant mononuclear cells, including many atypical cells, were of the T-cell 
phenotype (Fig. 5). Only scattered B cells could be identified. No LN1 positivity was seen. 
Many MAC 387 positive cells were identified (Fig. 6). The atypical pleomorphic cells were not 
labelled with MAC 387 but were BerH2 positive (Fig. 7). 


DISCUSSION 


Regressing atypical histiocytosis (RAH) was a term first introduced by Flynn et al. who reported 
two cases of a cutaneous nodulo-ulcerative proliferation of atypical histiocytes.° This was based 
on the light microscopic, ultrastructural, surface markers and enzyme cytochemical features. 
Cytogenetic analysis showed aneuploidy despite the spontaneous regression of the lesions and a 
benign biological course. These authors interpreted RAH cells as having histiocytic differentia- 
tion, based on erythrophagocytosis, a strong reaction for FC-IgG and complement receptors in 
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the absence of E-rosette formation, However, neither percxidase nor cytoplasmic lysozyme nor 
“~I-antitrypsin was found in these RAH cells. More recently a further case was described’ in 
which immunohistochemical studies suggestec a T-cell lineage with Ki-1 antigen positivity in 
many atypical cells. Flow cytometry confirmed aneuploidy and there was rearrangement of the 
T-cell receptor f- and y-chain gene which suppor:ed the T-cell origin of this tumour. A recent 
review of ten cases of RAH, including Flrar's original two cases has shown that the 
clinicopathological features of these cases are very variable.” Lesions could be single or 
multiple, often on the extremities, not zssocia:ed with lymphadenopathy and could affect any 
age group (age range 10-80 years). Unusual Eistological features included large atypical 
mononuclear cells, epidermal «rosion, and a pclymorphoas infiltrate. Other common features 
described were atypical granulation tissue, perzesional fibrosis, focal tumour cell necrosis, 
eosinophils and occasional pseudoepitaeliomg teus hyperplasia. There was no evidence of 
vascular invasion in any case. To date, fcHow-up ex eight cases has shown progression to T-cell 
lymphoma in three cases including the two orig. nally described by Flynn et al." T his questions 
the benign natural history originally suggested fer RAH. 

It was considered? that there was littie difference between RAH and the nodulo-ulcerative 
(type A) form of lymphomatoid papulos.s,* excep: for the greater degree of cell atypia in RAH. 
Also there may be a greater risk in these patients of developing lymphoma and so such cases 
require careful follow-up. We have shown that a lesion fulfilling all the clinicopathological 
features of RAH can occur in a patiemt known to have lymphomatoid papulosis. There is 
increasing evidence that the infiltrate ir lymphomatoid papulosis has a T-cell phenotype and 
genotype. '? Several authors have shown that the atypical cells of lymphomatoid papulosis often 
co-express pan T and Ki-1 antigens." ^? Our studies support the increasingly accepted 
concept that like lymphomatoid papulosis (tepes A and B), RAH is of T-cell lineage. We 
consider that this case provides further evidenze that RAH represents a pleomorphic subset of 
nodulo-ulcerative (type A) lymaphomataid pap: 

To continue to use the term RAH is net only misleacing but confusing, particularly with 
regard to its histogenesis. We feel that both RAH and lymphomatoid papulosis lie on a 
continuous spectrum of zniiaf'v indoleat T-cell 'ymphomnata. Perhaps RAH should be more 
accurately renamed pleomorphic giant vmphom:toid papulosis? 
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SUMMARY 


A case of hereditary woolly hair associated with Coats’ disease of the eyes, a rare type of 
exudative retinitis, is reported. 


Hereditary woolly hair is a rare disorder characterized by tight curly hair which is present from 
birth or the first few months of life.! In a few published cases it has been associated with 
abnormalities of the skin, eye and ears. A previously undescribed association between 
hereditary woolly hair and Coats’ disease of the eye is reported. 


CASE REPORT 


A 37-year-old female had tightly curled scalp hair since birth. The hair was dark and soft to 
touch. Her hair was kept very short and she wore wigs. Her eyebrows had always been fine. 
From birth she had had no vision in her left eye due to a subluxed cataract. At 21 years of age 
Coats’ disease of the eyes, a rare exudative retinitis, was diagnosed. Nine years later a 
subcapsular cataract was diagnosed in the right eye and was removed 2 years later. 


Family history 

Woolly hair was manifested in at least one individual per generation suggesting an autosomal 
dominant inheritance pattern (Fig. 1). No other family member had any ophthalmological 
problem. 


Examination 

The patient was Caucasian with tightly coiled soft scalp hair. Her eyebrows and eyelashes 
comprised fine vellus hair and she had no axillary or pubic hair. Her nails were normal. 
Macroscopically the scalp hair curl diameter was 0-5 cm and microscopically the hair structure 
was normal. On ophthalmological examination the left eye showed no perception of light and 
there was a complicated subluxed cataract and detached retina due to massive exudates. The 
right eye was aphakic and visual acuity was 6/24. The retina was scarred from cryopexy and 
argon laser treatment. Heavy exudate formation was present. 
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ESGURE 1. Family pezigrze-—herecitary woolly hair. 





DISCUSSION 





Hereditary woolly hair with autosomal dominant inberitance is one subgroup of woolly hair 
disease. The two other subdivisions are farsilial wocdly hair, an autosomal recessive condition, 
and woolly hair naevus. In 2 few cases it has been associated with abnormalities of the hair shaft, 
ie. trichorrhexis nodosa, pili torti and pili ennulati' Keratosis pilaris atrophicans with or 
without Noonan’s syndrome has also been described.’ These features were not present in this 
case. In one previous stud of eight patients with hereditary woolly hair no abnormalities of the 
hair were noted at other sites apart from the scalp, in contrast to the present case who had vellus 
eyelashes and eyebrows and absent axillary and pubic hair. 

Associated ocular abnormalities nave previously teen reported. A family with hereditary 
woolly hair and cataracts has been described in which a father and three of his eight sons were 
affected with the remaining sons hzving normal hair and eyes. Woolly hair naevus has been 
described with persistent pupillary membrane in one case.* A separate case exhibited pupillary 
membrane remnants, congenital paralysis of the superior oblique muscle, cataracts and focal 
retinal dysplasia.° 

The patient described here is the oniy member ol her family to have eye problems. She has 
cataracts and Coats’ disease of the eve. This rare disezse of unknown aetiology is characterized 
by haemorrhages, exudative retinal lesions and occasionally detached retina and glaucoma. The 
complete spectrum of reperted marufestations occurred in this patient. Coats’ disease exhibits 
no distinct genetic pattern of inheritance but familial clustering has been reported. 

Several different eye disorders have new been described in association with woolly hair 
disease. It is therefore prucent for new cases of wooly hair disease to undergo ophthalmological 
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SUMMARY 


We describe a patient who suffered over 40 years from persistent, extensive hidradenitis 
suppurativa (HS) and who developed squamous cell carcinomas at two different sites. 


Hidradenitis suppurativa (HS) most commonly affects the skin of the groin and perineum, 
axillae and less commonly the buttocks and upper thighs. It results in fibrosis, sinus formation 
and scarring. In common with other chronic inflammatory skin conditions, it is rarely 
complicated by squamous cell carcinoma (SCC). So far there are 15 such cases reported in the 
literature. 


CASE REPORT 


A 67-year-old Caucasian man was referred to us with a 40-year history of multiple discharging 
sinuses involving the buttocks and groins. His skin condition had deteriorated markedly over 
the previous 12 months. Physical examination revealed an obese man of 95 kg with severe HS 
involving the buttocks, and perianal and perineal skin, extending onto the upper inner thighs 
and inguinal skin. There were multiple abscesses and suppurating, discharging sinuses as well 
as extensive scar tissue from healed lesions. 


Investigations 

Haematological investigations revealed a mild iron deficiency anaemia with a haemoglobin of 
10:2 g/dl, MCV of 67 fl and an iron deficient picture on the blood film. The white cell count 
ranged between 13:1 and 15:6 x 10?/1, usually with a moderately raised neutrophil count. The 
erythrocyte sedimentation rate was elevated from 81 to 90 mm/h. Renal and liver function tests 
were normal. Immunoglobulins were diffusely raised with IgA 11-4 g/l, IgG 24 g/land IgM 1:6 
g/l. Complement studies revealed a low C4 at 0:13 g/l with a normal C3 at 0-90 g/l. Rheumatoid 
factor (RA latex) was positive at 1 in 8. 
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FIGURE 1. Biopsy of sacral elcer showiag mfilusting, well to moderately differentiated squamous cell 
carcinoma (Haematoxylin and eosin » r32) 


Microbiology. Skin swabs taken from suppurzting lesions during the first 6 months cultured 
five main pathogenic organisms: anaerobic Srreprococcus, Proprionobacterium acnes, Bacteroides 
corrodens, Bacteroides melaninogenicus and Bacteroides fragilis. All five organisms were sensitive 
to metronidazole and amoxveillin wita cClavu anic acid. 


Histology. A skin biopsy taken from tae irguinal and buttock hidradenitis showed a heavy 
mixed inflammatory reaction in the dermis extending to the subcutaneous tissues. Occasional 
foreign body giant cells were present and the findings were compatible with the clinical 
diagnosis of HS. A biopsy of an indolent sacral ulcer in September 1984 revealed an infiltrating, 
well to moderately differentiated squamous carcinoma (Fig. 1). The tumour cells extended 
through to the deep dermis and in some areas involved the subcutaneous tissues. A second area 
of non-healing chronic ulceration of the left hip was biopsied in January 1985 and showed a 
moderately differentiated squamous cel! carcinoma of the skin. The tumour extended to the 
deep dermis, but did not involve the subcutaneous tissues. 


Radiology. Chest X-ray was normal. A bac um enema was performed to investigate the mild 
anaemia, and to exclude the possibility of occult Crohn’s disease contributing to the inguinal 
and perineal fistulae; it showed diverticulosss but was otherwise normal. 
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FIGURE 2. Squamous cell carcinoma over the sacrum. 


Treatment and progress 

The patient was admitted to hospital for treatment which included surgical incision and the 
marsupialization of five sinuses. The remaining hidradenitis was treated by cleaning with an 
antiseptic twice daily and a 4-week course of antibiotics. During the next 2 years he required 
frequent admission to hospital, treating in rotation each involved area. His condition had 
improved until the development of an indolent non-healing area over the sacrum (Fig. 2). A 
biopsy revealed a squamous cell carcinoma which was treated by deep excision using a 
diathermy loop. The large ulcerated area was then pinch grafted, which initially appeared to 
take, but which was later rejected. Further biopsies from the granulation tissue revealed a 
recurrence of the squamous cell carcinoma. In January 1985 he developed a new area of what 
appeared to be granulation tissue in a different area of hidradenitis suppurativa over the left hip. 
A biopsy confirmed a second squamous cell carcinoma. His general health deteriorated rapidly 
and he died with bronchopneumonia in February 1985, 2 years after the initial referral. A post 
mortem examination was not performed. 


DISCUSSION 


Hidradenitis suppurativa (HS), acne conglobata and dissecting periofolliculitis of the scalp are 
three similar diseases which are referred to as the ‘follicular occlusion triad’. Squamous cell 
carcinoma (SCC) has been reported as a late complication in three conditions. ~>? 

Despite being a relatively common skin disease, hidradenitis suppurativa is rarely compli- 
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cated by squamous cell carcinoma. There are 15 cases on record of which 11 have been reported 
in detail (Table 1). The length of time from onset of HS to diagnosis of SCC varied from less 
than I year to 32 years. In the majority of cases, the SCC have occurred in the anogenital region, 
with single case reports of SCC arising in the axilla and thigh. Death occurred in at least seven of 
the 15 cases. 

The prognosis for cases of SCC occurring in HS is poor (Table 1). This may be explained by the 
often advanced state of the SCC at the time of diagnosis and difficulty in obtaining a diagnostic 
biopsy. In one case there was an 8-month delay between the development of SCC and its removal 
by definitive surgery.’ In another case there was an 8-month delay between development of SCC 
and its surgical excision, during which time seven negative biopsies were obtained before a 
positive histological diagnosis was made. 5 This case illustrates the importance of repeat biopsies 
in any atypical non-healing ulcer occurring at a site of chronic inflammation of skin. 

Squamous cell carcinomas arising in chronically scarred inflamed skin are, in general, more 
malignant than other SCCs arising de novo or on a background of sun-damaged skin, as 
demonstrated by their rapid growth, local aggressiveness and early metastases.^ Surgical 
treatment of longstanding, extensive hidradenitis suppurativa should be considered in 
preference to medical management as this is likely to reduce the incidence of SCC. Long-term 
regular follow-up of extensive HS is important as the aggressive nature of secondary SCCs make 
early diagnosis and surgical intervention essential.” Following surgery, provision should be 
made for close follow-up to detect evidence of metastatic disease. 

In summary, our patient had longstanding, severe and extensive hidradenitis suppurativa 
which we managed conservatively with a combined surgical and medical approach. This proved 
to be unsuccessful as he developed two separate areas of squamous cell carcinoma arising from 
the HS. Attempts at surgical excision were unsuccessful and the aggressive nature of the SCC 
was illustrated by his rapid decline and death. 
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SUMMARIES OF PAPERS 


Ki-1-positive cutaneous lymphoreticular proliferations 


R.C. BELJAARDS 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


The monoclonal antibody Ki-1 (as well as Ber-H2 applicable to paraffin-embedded tissue) was 
initially developed as a Hodgkin-specific marker. Further investigations have shown Ki-1 to be 
an activation marker that recognizes CD30 antigen, present not only on Reed-Sternberg cells, 
but also on a number of large cell lymphomas, PHA-stimulated lymphocytes and viral 
transformed cells. A new group of malignant lymphomas has been defined, the so-called Ki-1 
positive anaplastic lymphomas,! that have since been included in the updated Kiel classifica- 
tion. In the skin, reactivity with Ki-1 is found on the large atypical cells in lymphomatoid 
papulosis (type A).* Reactivity is also present on large-cell anaplastic lymphomas, that can be 
found primarily in the skin. These lymphomas are often present with localized disease and have 
a favourable course, in contrast to the Ki-1-negative large-cell lymphomas of T-cell origin.? 

The differentiation of lymphomatoid papulosis from Ki-1-positive lymphomas can be 
difficult, as with patients with persistent papules or patients with one solitary, spontaneous 
regressing tumour. Also, in patients with lymphomatoid papulosis, an association with, or 
transformation to a Ki-1 lymphoma has been described. These findings support the hypothesis 
that lymphomatoid papulosis, Ki-1-positive lymphomas and Hodgkin’s disease are part of a 
spectrum, in which the clinical differences are probably related to the different immune 
responses of the host. 
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Treatment of psoriasis in the psoriasis dav care centre 


KB 


D.pr Hoop, P.vAN ANDEL AND W.J.A.DE KORT 
Psortasisdagbehandelingscentrum Midden- Nederland, Padberglaan 10, Ede 


We describe the treatment of 196 patients with psoriasis at a psoriasis day care centre in Ede. 
The results were assessed by means of the PASI scores and by evaluation of the patient 
questionnaires. In an average of 28:4 treatments, the PASI decreased by 84°3°%,, the areas 
evaluated including the scalp. the axillae and the zroins. The questionnaires indicated that there 
was a rapid relapse, but in a large number of pstients only a small part of the skin was affected. 
Additional advantages of the psoriasis dav care center were the convenience and the relatively 
safe treatments available. 
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Fumaric acid therapy in psoriasis: a long-term retrospective study on the effect of 
fumaric acid combination (FAC-EC) therapy and dimethyl-fumaric acid ester 
(DMFAE) monotherapy 





D.N.KOLBACH AND C.NIES3OER 
Department of Dermatology, Academic Hospisai, Free University, Amsterdam 


Two forms of fumaric acid (FA) therapy are carrent in the treatment of psoriasis: monotherapy 
with dimethyl-fumaric acid ester (DMFAE), nd combination therapy with DMFAE plus salts 
of monoethyl-FAE (FAC-EC). The first inve ves capsules filled with 60 mg DMFAE as semi- 
enteric coated granules with cosages from 1 to 4 capsules a day (mean 3). With this therapy 124 
patients were treated: 99 for 6 months, 61 fe- r2 months, and 27 for 18 months (cumulative 
numbers). The FAC-EC therapy involves enteric coated tablets containing 120 mg DMFAE, 5 
mg MEFAE-Mg, 3 mg MEFAE-Zn aad 87 mg MEFAE-Ca with dosages of 1-4 tablets a day 
(mean 3). Sixty-three patients were treated: 36 for 6 menths, 36 for 12 months and 19 for 18 
months (cumulative numbers). After € months e marked improvement or complete remission 
was obtained in 40% of the D'MFAE-t-eaced patents versus 60% in the FAC-EC group. After 
I2 and 18 months results were the same in both groups (65%). After 18 months, 90 patients in 
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the DMFAE group had discontinued therapy, which in 39 was due to an unsatisfactory response 
and in 37 to side-effects. In the FAC-EC group these numbers were 20, 6 and 9, respectively. 
The most frequent side-effects were, in both groups: nausea, stomach pain, flushing, diarrhoea 
and generalized malaise. Lymphopenia was the most frequent laboratory finding. These side- 
effects were more serious in the DMFAE-group, leading to a higher percentage discontinuing 
treatment. It was concluded that the better therapeutic results of the FAC-EC therapy 
compared with the DMFAE monotherapy in the first 6 months can probably be ascribed to the 
higher dosage of DMFAE in the FAC-EC tablets. Moreover it was shown that effective enteric 
coating diminished the severity of the side-effects of the FA-therapy. 


REFERENCE 
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Does fish oil protect renal function in cyclosporin-treated psoriasis patients? 


T.J.Sroor, M.J.KORSTANJE* AND H.].G.Birot 


Departments of Dermatology and {Internal Medicine, Academic Hospital, Free University, 
Amsterdam, and * Department of Dermatology, Academic Hospital, Maastricht 


Cyclosporin A (CyA) has been shown to suppress both humoral and cell-mediated immunity by 
affecting the early steps of T-cell activation. At present it is one of the most widely used 
immunosuppressive drugs in organ transplantation. Recent studies have also shown a marked 
beneficial effect in the treatment of patients with psoriasis. 

One of the major problems limiting a more extensive use of CyA is its nephrotoxicity. Recent 
studies suggest that altered haemodynamics play an important role in CyA-induced renal 
dysfunction. The glomerular filtration rate (GFR) is reduced both in animal experiments and in 
man following CyA administration, probably due to an increased production of thromboxane 
A2. Histological examination of the kidney after prolonged treatment with CyA reveals tubular 

y damage. 

Recently, it has been shown that fish oil, containing high concentrations of the polyunsatur- 
ated fatty acids eicosapentaenoic acid (EPA, C20: 5 omega-3) and docosahexaenoic acid (DHA, 
C22:6 omega-3), reduces Cy A-nephrotoxicity in the rat, probably by lowering thromboxane 
A2 production. In addition, fish oil alone may have a limited beneficial effect on psoriasis. The 
observations prompted us to evaluate the effects of CyA with and without fish oil in patients with 
severe psoriasis, in particular with respect to renal function. 

‘Thirteen patients with psoriasis (CyA group) received cyclosporin A alone and seven patients 
(CyA/EPA + DHA group) received a combination of cyclosporin A and fish oil (6 g EPA + DHA 
daily) for 3 months. The glomerular filtrations rate (GFR) fell by 18-0 + 9-6°, in the CyA group 
compared with 8:7 + 6-89; in the CyA/EPA + DHA group (mean + SD; P < 0-05). The effective 
renal plasma flow (ERPF) fell by 10:6 + 8-9°; in the CyA group and did not change in the CyA/ 
EPA + DHA group (P < 0-05). The calculated total renal vascular resistance (TRVR) increased 
by 19:8 14:52, in the CyA group and did not change in the CyA/EPA+DHA group 

zii (P « oot). The results of our open pilot study strongly suggest that fish oil can modify CyA- 
associated renal dysfunction in psoriasis patients. 
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CASE REPORTS 


Primary cutaneous large cell lymphoma of follicular centre cell origin 





J.U.RIJLAARSDAM AND R. VILLEMZE 


Department of Dermatology, Academic Hospirel, Free U wiversity, Amsterdam 


History. Male, aged 91 years. For 3 months the patier.: had rapidly growing tumours on the 
right lower leg. 


Laboratory tests. Extensive staging procedures inclading complete blood cell counts, chest 
radiography, bone marrow biopsy. computer zed abdominal tomography and abdominal 
echography failed to show extracutaneous imeolvement 

Histology and immunohistochenastry. Diffuse derma! infiltrates of atypical lymphocytes with 
irregular vesicular nuclei and one or more nucleoli were seen. The epidermis was not involved 
and was separated from the imfiltrate by a grenz zone. Tae atypical cells were CD20* , CD22'*, 
HLA-DR',lambda',kappes , and CD3~. 

Treatment. Radiotherapy resulted in a complete remission. However, within 2 months there 
was a relapse on the right upper and lower lez which was initially outside, but afterwards also 
within the irradiated area. [¥espire treatmenr with chiocambucil 10 mg and prednisone 40 mg 
daily there was further progression of the skin ‘esions with the development of palpable right 
inguinal lymph nodes. The patient wes then treated with a combination of cyclophosphamide, 
adriamycin, oncovin, and prednisone (CHOP). Although the skin lesions responded well to this 
treatment, the general condition of the patient deteriorated and he eventually died, 7 months 
after diagnosis. An autopsy was not performed 

Comment. Primary cutanecus large ceil lymphomas of follicular centre cell origin are not 
uncommon. These lymphomas generally presemt with localized skin lesions on the scalp or the 
trunk. They have an excellent prognosis. when treated either by radiotherapy or with 
polychemotherapy.' ^ In elcerly patients, thes cype of .ymphoma preferentially presents with 
localized lesions on the lewer legs. The patient preserved here illustrates that the prognosis, ue 
partly due to their age, is more unfavourable than other patients with this type of cutaneous B- 
cell lymphoma. 
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Histiocytosis X (Langerhans cell histiocy*osis) 


M.H.KEIJSER 
Department of Dermatology, Academic Hospaal, Free University, Amsterdam 


History. Female, agec 76 years. The paten: had a 2-year history of painful oral soft tissue ~% 
granulomatous lesions, perianal ulceration, and a papular eraption on the trunk. 
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Examination. 'There were numerous brown-red, scaly papules on the back, the sides of the 
trunk, and under the breasts. A perianal tumour with ulceration was seen. The gingiva and hard 
palate were hyperplastic with ulceration. 

Laboratory tests. A chest X-ray, a CT-scan of the abdomen, and a bone-scan were normal. 

Histology. In the dermis there was a band-like infiltrate that was epidermotropic and which 
consisted mainly of histiocytes and lymphocytes with a few eosinophils. The histiocytic cells 
stained positive for OKT 6, OK 1A, Heca, Leu 3, LN-3, and S-100 protein. 

Treatment. Irradiation of the oral and perianal lesions gave good results but a relapse soon 
followed. 'The skin lesions cleared with local applications of mustine hydrochloride but because 
of a contact allergic reaction this treatment had to be discontinued. Neither prednisone alone 
nor etoposide (VP 16) alone were successful, but a combination therapy of etoposide 170 mg/day 
and prednisone 60 mg/day for 4 days every 3 weeks gave a satisfactory improvement. 

Comment. Histiocytosis X (HX) in the adult showing the features of Letterer-Siwe disease is 
very rare. HX occurs predominantly in children and is classified into three clinical forms: 
Letterer-Siwe disease, Hand-Schuller-Christian disease and eosinophilic granuloma. Tran- 
sitional stages are known.' Various topical and systemic drugs have been with used varying 
results.? In our patient the combination of VP 16 with prednisone was successful. 


REFERENCES 
1 Gianotti F, Caputo R. Histiocytic syndromes: a review. 7 Am Acad Dermatol 1985; 33: 383-404. 
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Angiosarcoma 


J. U. RIJLAARSDAM 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


History. Female, aged 63 years. For 1:5 years a lesion had been present on the right lower leg 
which in the past few months had been rapidly expanding. 

Examination. On the right lower leg there was an ill-defined redish-blue plaque with a 
number of small tumours. There was no enlargement of the regional lymph nodes. 

Histology. The dermis showed an area of closely packed, atypical epithelioid cells with 
pleiomorphic nuclei, and with formation of small vascular spaces. Sporadic mitotic figures were 
seen. 

Immunohistochemistry. Vimentine*, Ulex europeus^ , Factor VIII *. 

Treatment. Amputation of the right lower leg was performed. After a follow-up period of 10 
months there were no signs of metastases. 

Comment. Angiosarcoma is a rare tumour. Most patients are elderly people who present with 
lesions on the head and neck. In about 10°, of the patients, long lasting lymphoedema or 
previous skin radiation are aetiological factors. The treatment of choice is excision often in 
combination with radiotherapy. The prognosis is poor, with only 12°, of the patients surviving 
for more than § years. 
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The proteus syndrome 


R.C.BELJAARDS 
Department of Dermatology, Academic Hospital, Free Unrversitv, Amsterdam 


History. Male, aged 2 years. Since birth, the patient has had lesions. His development was 
normal. 

Examination. There were large subcutaneous tumours on both sides of the trunk, also a 
naevus flammeus. Both feet showed marked disproportion with megalodactylism (Fig. 1). A 
linear verrucous epidermal naevus was presen! on the neck. 





FIGURE 1. Large subcutaneous tumours on the chest with a naevus flammeus and grossly deformed feet. 


Laboratory investigations. A CT scan of the skull showed asymmetry and an NMR scan of the 
chest showed lymphangiomas or haemangiomss. 

Comment. The proteus syndrome is a rare congenital hamartomatous disorder that should be 
differentiated from the Klippel-Trenaunay sydrome and neurofibromatosis. The aetiology is 
not known, but it is probably due to a mutation of a tissue growth-factor receptor. 


REFERENCE 
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Acanthosis nigricans-like epidermal naevus and Klippel-Trénaunay syndrome 


J. WIKLER AND TH.M.STARINK 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


History. Female, aged 17 years. At the age of 2, epidermal naevi were seen on the neck and 
then on the face, the scalp and the arms. At age 3, the difference in the length of legs was noticed. 

Examination. On both sides of the neck, extending over the cheeks, on the chin, the scalp, the 
abdomen and the upper side of the arms, were seen almost symmetrical, yellow-brown warty 
lesions forming wavy bands. The lesions in the neck had a papillomatous appearance (Fig. 1). 
There was marked hypertrophy with marked varicose veins of the right leg, and a compensatory 
scoliosis. 
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FIGURE 1. Band-like papillomatous and verrucous lesions. 


Histology. A skin biopsy from the neck showed hyperkeratosis with marked papillomatosis 
and a relatively thin epidermis. 

Comment. This patient with the combination of an epidermal naevus and hemihypertrophy 
should not be classified into the Proteus syndrome as she showed a well-proportioned 
hemihypertrophy. This contrasts to the hypertrophy in many of the previously reported cases 
with a combination of epidermal naevus and Klippel- Trénaunay syndrome, and which are now 
considered as examples of the Proteus syndrome. 

REFERENCE 
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Smooth muscle hamartoma 


J.U.RIJLAARSDAM 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


History and examination. Male, aged 2 years. The back showed a nummular patch slightly 
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FIGURE 1 Pale-orcwn area wach mild hypertrichos:s on the back. 


elevated and pale brown in colour with m ld ky pertrichesis (Fig. 1). This had been present since 
birth. 
Histology. A biopsy showed numerous, tb ck, well-defined bundles of smooth muscle cells. 
Comment. The smooth muscle hamartoma s a rare naevoid condition and is usually present at 
birth or may develop during childhood. In some cases there is an association with Becker's 
melanosis. The smooth muscle hamartoma should be differentiated from a piloleiomyoma in 
which an interlacing network of ill-defined smooth muscle bundles is seen. 


REFERENCE 


1 Johnson MD, Jacobs AH. Congenital smooth muscle hamartoma. A report of six cases and a review of the literature. 
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Infantile myofibromatosis (multicentric type) 


J.WIKLER 
Department of Dermatology. Acadenic Hosp rad, Free University, Amsterdam 


History. Female, aged 1 vear. Shortly after birth a selitary nodule on the left upper arm was 
noticed. Impairment of the growth and fumction of the left leg was also observed. The family 
history was unremarkable 

Examination. On the leit upper arm there was an erythematous nodule and there was a 
subcutaneous nodule on the flexor surface c the right upper leg (Fig. 1). Three further nodules 
were present on the left lee and back. 

Laboratory tests. Examination o: the internal organs and the central nervous system showed 
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FIGURE 1. Pale red indurated nodule on the arm. 


no lesions. Atrophy of the left leg with a flaccid paralysis, due to compression of nerves was 
noted. 

Histology. A biopsy of the nodule on the left arm and left leg showed interwoven bundles 
consisting of spindle-shaped myofibroblasts. 

Comment. Infantile myofibromatosis 1s a benign tumorous process, probably of hamartoma- 
tous origin, which consists of cells that show the characteristics of myofibroblasts. The solitary 
type is more common ( > 50", of the cases) than the multicentric type, and manifests itself as a 
single nodule in the soft tissues or in the bones. In the multicentric type, multiple lesions are 
found in the soft tissues, internal organs and bones. The lesions seem to grow chiefly during the 
immediate perinatal period, but enlargement or formation of new lesions can also be observed in 
later life. Spontaneous regression of lesions has been described. Solitary tumours in soft tissues 
and skeleton have an excellent prognosis and in the multicentric type the prognosis depends on 
the location of the lesions. 


REFERENCES 


1 Enzinger FM, Weiss SW. Fibrous proliferations of infancy and childhood. In: Soft Tissue Tumors, 2nd edn. St Louis: 
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Anetodermia and borreliosis 


R.C.BEL]AARDS 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


History. Female, aged 39 years. For the past year the patient had slowly enlarging lesions on 
the back, associated with symptoms of fatigue, diarrhoea and arthralgia. Shortly before, the 
patient had been bitten by ticks in Corsica. 
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Examination, Many lenticular skin-coloured lesions were seen with a wrinkled appearance 
and herniation. 

Histology. A biopsy showed absence of elastin fibres m the reticular dermis. 

Laboratory tests. Borrelia serology 1:150. 

Treatment. Tetracycline (1 § g/day) for 1 month and following treatment, the serology went 
down to zero. No new skin lesions appeared and the systemic symptoms disappeared. 

Comment. Anetodermia can be diviced inte primary 2nd secondary forms. The condition is 
due to a loss of elastic fibres. in a numter of studies other defects affecting eyes, bone and heart 
are mentioned besides the skin lesions, suggesting a more generalized discase.! It has been 
suggested that anetoderma and scleroderma can be the consequence of an infection with Borrelia 
burgdorferi.” The findings in the present case may support this hypothesis. 
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Chrome dermatitis 


F.G.BRUINS AND D.P.BRUYNZEEL 
Department of Dermatology, Academic Hespigi, Free University, Amsterdam 


History. Male, aged 39 years. The patient had worked as a chrome galvanizer for 6 months, 
when he developed follicular lesions on the face. 

Examination. Multiple dome-shaped erythematous papules with a follicular distribution were 
present on the brows and areund the mouth and nostrils. (Fig. 1). 

Laboratory tests. Patch tests with potassium chromate and bichromate 0:5",, in water were 
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FIGURE 1 Deme-shaped papules around the mouth and in the nostrils. 
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negative after 48 h, but were positive at 72 h. X-ray examination of the chest and an ENT- 
examination showed no abnormalities. 

Histology. A biopsy showed granulomatous inflammation around the hair follicles and 
consisted of histiocytes, lymphocytes and polymorphonuclear granulocytes. 

Comment. Although the patient wore protective clothing and an ill-fitting mask, his face came 
into contact with a chrome-containing mist, released by the galvanizing process. Chromates are 
well known to cause a toxic follicular dermatitis, skin ulceration and even perforation of the nasal 
mucosa. Because of the positive patch tests for chromate, we conclude that this patient had both 
a toxic and an allergic chrome dermatitis. 
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Multiple eyelid hidrocystoma, eccrine poromatosis, hypodontia, hypotrichosis 
syndrome (‘Schöpf syndrome’) 


TH.M.STARINK AND M.H.KEIJSER 
Department of Dermatology, Academic Hospital, Free University, Amsterdam 


History. Female, aged 73 years. Since childhood the patient had the abnormalities mentioned 
below as well as hypodontia with cone-shaped teeth. A year before, she had received treatment 
for a basal cell carcinoma of the face and carcinoma of the left breast. 

Family history. A sister showed similar cutaneous findings. 

Examination. Multiple 1-4 mm cysts were seen on the margins of the upper and lower eyelids 
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FIGURE 1. Multiple cystic lesions of the eyelids, and sparse eyelashes and eyebrows. 
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(Fig. 1). The eyelashes and eyebrows were sparse and the scalp hair thin. The palms and soles 
showed hyperkeratosis with multiple small comfuent papules. The nails were hypoplastic. 

Histology. A biopsy from the eyed showed em eccrine hydrocystoma. A biopsy from the palm 
revealed mild hyperkeratosis and basal arcejectuors of thir-anastomosing strands of basaloid cells 
with focal lumen formation, typical of eccrine poromatosis. 

Comment. Since the original report sy Schoo’ et al. in 1971, several patients with this rare 
syndrome have been described. One perticular case’ alsc- showed a squamous cell carcinoma of 
the palm. The histological findings in our patient are similar to those described by Nordin, 
Mansson and Svensson,” the palmó-p.an:ar lesions being those of eccrine poromatosis. 
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Efficacy of intravenous immunoglobulins in sclerodermatomyositis 


Str, The efficacy of intravenous immunoglobulins has recently been reported in a case of severe 
polymyositis.! This case report encouraged us to try this treatment in a young girl suffering from severe 
sclerodermatomyositis. 

A diagnosis of dermatomyositis was initially made in our patient at the age of 12 years. She was 
successfully treated with prednisolone (1 mg/kg per day). However, a severe relapse occurred after 
17 months, while receiving 5 mg of prednisolone per day. Laboratory findings included raised muscle 
enzymes, creatine kinase: 1675 IU/1 (normal 15-120 IU/D; lactate dehydrogenase: 1892 IU/1 (normal 140- 
290 IU/I); aldolase: 25 IU/I (normal o-7-6 IU/D, a positive homogeneous and nucleolar antinuclear 
antibody titre of 1/1000, negative Farr’s test, the presence of anti-SSA and anti-SSB antibodies, negative 
anticentromere and anti-Scl 70 antibodies and negative Waaler-Rose latex test, normal total complement 
and fractions. The chest X-ray was normal. The pulmonary function tests gave a vital capacity of §3° with 
decreased CO diffusion of 585. 

Treatment with prednisolone at a dose of 2 mg/kg per day for 6 weeks together with 1 mg/day of 
colchicine for the calcifications produced no improvement. There was sclerodermoid involvement of the 
face with flexion deformities of the fingers associated with necrosis of the digits. She was no longer able to 
stand unassisted and was unable to climb. The muscle enzymes remained very elevated and the vital 
capacity further deteriorated to 33°, of normal. She subsequently developed involvement of the middle 
third of the cesophagus with moderate reflux and adverse effects due to the systemic steroids. 

Treatment with i.v. immunoglobulins was started at 400 mg/kg per day for § days with repeated courses 
every 10 days. The systemic steroids were gradually decreased and colchicine was replaced by aluminium 
hydroxide (600 mg/day).? After the first course of treatment, the child was able to stand with support and 
after the second course, she was able to walk up and down three flights of stairs and ride a bicycle for 10 min. 
The treatment was continued for 2 months, followed by 2-day courses once a month (1 g/kg per day). After 
6 months, the recovery of muscular force was almost complete and the scleroderma-like infiltration 
improved, the calcification regressed and there was healing of the digital necrotic areas. There was 
improvement of the lung function tests but the CO diffusion was persistently reduced. The lactate 
dehydrogenase was 411 IU/l, creatine kinase was 29 IU/1 and aldolase was 7:4 IU/l. The immunological 
results were unchanged. At this time, the dose of prednisolone was only 15 mg/day. 

Treatment with i.v. immunoglobulins was very effective in this case and allowed a reduction in the dose 
of systemic steroids, producing a subjective and objective improvement as regards muscular performance, 
a lowering of the elevated muscle enzymes and an improvement in the pulmonary function tests. T hough 
dermatomyositis can sometimes spontaneously improve, in our patient the response after the first course of 
intravenous immunoglobulin treatment was dramatic. 

Intravenous immunoglobulins appear to be beneficial in several disorders, including idiopathic 
thrombocytopenic purpura? and myasthenia gravis, but the exact mechanism remains unclear. 
Intravenous immunoglobulin therapy may be effective in autoimmune disorders by providing a source of 
anti-idiotypic antibodies. In experimental animal models the production of antibodies declined following 
treatment with a specific anti-idiotype.° 
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Commercial assay fer steroid sulphatase activity in X-linked ichthyosis 


SIR, Recessive X-linked ichthyosis is a metabolic disorder in which there is a deficiency of the enzyme 
steroid sulphatase.! In heterozygotes, enzyme activity is lower than in normal females.? Although in 
typical X-linked ichthyosis the scales tend to be larger aid darker and affect more of the skin surface of the 
body than in the autosomal dominant type of ichthyosis, the distinction between the two types is often 
difficult. Determination of steroid sulphatase activity hes made it possible to distinguish clearly the two 
types from each other.^ Also it has been possiole to detect individuals who are heterozygous for X-linked 
ichthyosis so that genetic counseling is possible." Despite the value of the measurement of steroid 
sulphatase there are up to now only a few centres wbichrcarry out this estimation. We have developed a 
commercial assay for the steroid suibhatase activity of peripheral blood lymphocytes. A radioassay using 
enzymatic desulphation requires 10 ml of whole bleod to which is added EDTA or CPD for 
anticoagulation. The prevalence of X-linked ichthyosis has been estimated at 1 in 6000 of the population? 
and that of the autosomal dominant ‘ype of ichehyosis vulgaris at between 1 in 250 and 1 in 320.° We hope 
that this new assay will allow the measuremert of steroic sulphatsse on a much larger scale. 
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Sunbed pseudoporphyria induced by nalidixic acid 


Sir, There have been several recent reports! * of blistering attributed to the prolonged use of UVA 
sunbeds. In one,? the relevance of the various drugs taken by the patients was questioned. We have recently 
seen a patient in whom we consider drug ingestion to have been of prime importance in the development of 
the blistering skin lesions. 

A 43-year-old female presented in April 1989 with painful blistering of her lower legs. She had been a 
regular user of a UVA sunbed over a period of 4 months, having three 30 min sessions each week on her 
front and back. Three weeks prior to the onset of the eruption she had a 6-day course of nalidixic acid, 
4 g/day for a urinary tract infection. She had used the sunbed only once while on the drug but stopped on 
the advice of her general practitioner and recommenced 1 week after completion of therapy. She was not on 
any other drugs. The onset of blistering was just over 1 week and four sunbed sessions later. 

On examination there were bullae and erosions on her shins with a faint background erythema over her 
lower limbs and trunk. A skin biopsy showed a subepidermal bulla with almost no cellular infiltrate. PAS- 
positive material was seen in the dermal blood vessels. Direct immunofluorescence (University 
Department of Dermatology, Glasgow) was negative. Blood urea and porphyrin analysis of blood, urine 
and stool (Western Infirmary, Glasgow) were normal. The blistering began to improve within 2 weeks of 
discontinuing use of the sunbed and the lesions healed with scarring and milia formation. She still has some 
skin fragility and a patchy erythema on her lower legs. 

The clinical morphology and the cumulative sunbed exposure in this case are similar to those reported as 
sunbed blistering or pseudoporphyria. However, the distribution of the blistering was rather atypical, 
although this pattern has been documented in cases attributed to nalidixic acid photosensitivity.? Nalidixic 
acid is well-documented as a cause of pseudoporphyria and is not unique in producing photosensitivity of 
this type, which may last for some time after stopping the drug." A number of other drugs are known to 
cause pseudoporphyria " and several of the reported cases attributed to sunbeds were noted to have taken 
potential photosensitizers: frusemide, the oral contraceptive^* and ibuprofen.' 

While acknowledging that sunbed-induced pseudoporphyria undoubtedly occurs, we suggest that the 
role of ingested photosensitizers should be considered, even when taken some time before the eruption. In 
cases of pseudoporphyria where sunbed exposure is a feature, a careful drug history is very important. 
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Erosive pustular dermatesis of the leg—a definition 


SIR, We enjoyed the letter on ‘Erosive pustular dermatosis of thescalp—a definition"! but we are sorry that 
Burton and his colleagues think we heve scalped their clinical entity. This was never our intention. 

One of the reasons for presenting Our patients wes so try and cast a little light on the pathogenesis of 
erosive pustular dermatosis whatever its site. It is car experience that erosive pustular dermatosis of the 
scalp in the U.K. almost always occurs. on previously damaged ard clinically atrophic skin. Common forms 
of preceding damage to the scalp include excessive ultraviolet light, shingles, or even physical trauma 
sufficient to produce scarring. Exactly the same situation holdssgood for the legs, so it is not surprising that 
dermatoliposclerosis was quite often present on our pacients, Another “eature in common between scalp 
and shin is that the skin in both these areas is fairly tightly appi:ed to anderlying bone. 

We quite agree that our patier:s with erosive pustu'ar dermtosis cf the leg are not cases of erosive 
pustular dermatosis of the scalp, bat nevertheless they do show the changes of erosive pustular dermatosis 
clinically. However, we concede that a scal p. even te a Northerner, looks quite different to a leg. In the 
meantime, we suggest that erosive pustular dermatosis of the leg shouid be defined as follows: chronic 
erosive pustulation confined to the ‘egs of patients with s long-standing history of gravitational ulceration, 
dermatoliposclerosis and associated skir atrophy. Ne currently recognized cause of pustulation is present 
and the histology is non-specific. 
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Expression of the myelomonocytic antigens Li and CD36 in human epidermis 


SIR, We read with interest the paper by Kirkham = a^! detailing the epidermal distribution of the 
myelomonocyte Li antigen in infiamed skin as assessed by mamunohistochemical Staining with the 
monoclonal antibody Mac 387. Ther results were essentially identical to those previously published.?? 
Although Lı antigen is cytoplasmic, we were struck. By the chose similarity between its pattern of 
expression in keratinocytes and the c:stribution of CD 35 (OKMS3, 2 surface antigen, in inflammatory skin 
diseases such as psoriasis, allergic contact dermatitis ar 









duct ef activated T lymphocytes, and we have suggested that this 

finding provided further evidence that cytokine-activated keratinocytes participated in skin immune 
responses. Kirkham et a/.! arrived at similar conclusions based or tair results for L1 antigen expression. 
More recently, however, we have explored the distribution of keratinocyte CD36 expression 
immunohistochemically in tumcurs of epiderma’ omgin (unpublished data) and found striking but 
consistent variations in the patterns ef expression. in well-differentiated scuamous cell carcinoma (SCC) 
the neoplastic cells, together with adjacent normal &eratinocyrex expressed CD36, while in poorly 
differentiated SCC, CD36 expression was absent from he tumour cells. Ia basal cell carcinoma (BCC), 
CD36 expression by the tumour cells was absent while strong exeression by normal keratinocytes at the 
shoulders of the lesions was consistently observed in a suprabasa! pattern, even in the absence of an 
inflammatory infiltrate, Subsequent», we examined eeidermal aimours for expression of Li antigen, 





Correspondence 549 


using Mac 387 antibody and found an identical pattern of expression as for CD36, albeit cytoplasmic, 
including uninvolved keratinocytes adjacent to SCC and BCC in the absence of an inflammatory infiltrate. 
In this regard, our results are consistent with those of Gabrielsen er a/.® 

We have also attempted to induce keratinocyte CD36 and L1 antigen expression in vitro by incubating 
cultured, normal human keratinocytes with a range of cytokines including IFN-;, tumour necrosis factor-2 
and interleukin 1. In all experiments, expression of these antigens could not be induced, despite strong 
expression of ICAM-1 and HLA-DR.’ In vivo, intradermal administration of IFN-;? failed to induce 
keratinocyte expression of CD36. 

Thus, it appears that rather than being specific for inflammatory cutaneous disease, keratinocyte 
expression of these two myelomonocytic antigens is widespread in diseases involving the epidermis even in 
the absence of a conspicuous mononuclear cell infiltrate. Furthermore, since expression is confined to 
suprabasal keratinocytes in areas of epidermal damage and is unrelated to the underlying inflammatory 
infiltrate, we suggest that Li and CD36 expression, rather than being directly associated with cytokines 
produced by infiltrating mononuclear cells in the papillary dermis, may represent a direct response of 
keratinocytes, depending on their state of differentiation, to an assortment of environmental cues 
(injurious stimuli). In support of this hypothesis, keratinocytes respond in vitro to a variety of low 
molecular weight substances including phorbol esters, retinoids and urushiol (the catechol responsible 
for poison ivy dermatitis) to produce a range of pro-inflammatory cytokines including tumour necrosis 
factor-« and interleukin 8. This hypothesis would explain the absence of L1 expression in normal skin, but 
positive Li staining of normal-appearing oral mucosa where repeated trauma probably exists.’ 
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Topical capsaicin for psoriasis 


SIR, The nervous system appears to affect psoriasis through peptides such as substance P (SP) which is 
released from cutaneous sensory nerve endings.’ SP-immunoreactive nerve fibres are reported to be 
increased in the lesional skin in psoriasis, ^ and SP binds to receptors on mast cells, inducing 
degranulation.! In a developing lesion, mast cell degranulation is one of the early histological changes," 
and the release of inflammatory mediators may enhance epidermal and endothelial cell proliferation.? SP 
induces local axon reflex vasodilatation though release of histamine from mast cells and released histamine 
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stimulates other sensory neurenes.’ SP can also inzrezsse inflammation through mediators released from 
macrophages and T cells. SP enhances the production of the keratinocyte-derived inflammatory 
mediators, interleukin 1 ano grar alocyte-macrophsge--olony-stimulating factor which are involved in the 
pathogenesis of psoriasis.* 

Capsaicin is derived from piants of the Solanaceae family anc depletes SP through inducing 
degeneration of primary senscry meurenes. We treatec (o patients with psoriasis vulgaris (seven men, three 
women; mean age 32 years) wit? tepical capsaicin in am 3-week open trial. The patients had severe psoriasis 
with involvement of 15-30", cf che total body suriacc area. T he patients were instructed not to take any 
medication 4 weeks before the treatment and ¢ uring the ial. Vhe patients were provided with tubes of 
0:025", Capsaicin in a cream base (Gea Derm Corp., “serthbrook, IL, U.S.A.). The cream was applied to 
the psoriatic plaques on one side of the body. four times daily. Psoriatic lesions on the other side were 
treated with a petrolatum placebe, Evaluation was pestormed by the same physician before therapy, and 
then at weekly intervals. At each visit the itching, scaamg and erythema were graded according to a four 
point scale (0, absent; 1, trace; 2. mild; 3, moderate; 4. severe). T he severity score was obtained by adding 
the scores. All of the patients completed the trial. At the end of the study, seven patients showed marked 
improvement with capsaicin as regards itching, sc alng and erythema. In the non-responders, the itching 
disappeared. There was no significant change in the placebo-treated lesions. The patients tolerated the 
treatment well, and no side-effects were observed. 

The results of this preliminary study show that capsaicin therapy seems to be effective in the treatment of 
psoriasis, especially in relieving itching, by inkibitave the release of SP from cutaneous sensory neurones. 
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Treatment of lichen planus with a short course of oral prednisolone 


SIR, A variety of systemic treatments have been suzge-ted for chen planus but corticosteroids remain the 
most widely used. There have been no clinical studies of the effectiveness of this therapy although a course 
of up to 6 weeks is recommendsd.! 1: is also stated “hat corticosteroid therapy does not affect the total 
duration of the disease.” We therefore undertook akeuble-blind study of oral prednisolone in 38 patients 
with lichen planus. The short duration of the course of steroids allowed the dose not to be reduced 
gradually. The diagnosis of E chen planus was made er clinical grounds and contraindications to the study 
were a history of peptic ulceration, diabetes and previous treatment with corticosteroids. 

The patients were randomly allocated to either ative or placebo therapy coded by the pharmacist. 
Active treatment consisted cf prednisolone 30 mg daily for 1c days amd placebo treatment consisted of a 
similar course of inactive tablets of identical appearamee. Hydrecortisone- 17-butyrate cream was given for 
topical treatment with instructions to use it twice daily. Patients were seen on the initial visit prior to 
entering the study, 6 weeks later ther. at intervals of * months until either the condition had cleared or 2 
years had elapsed from the time of the first visit. At eacn visit theobserver recorded a score of severity of the 
lichen planus on a 10 cm linear analogue scale on which o represented ‘much less severe’ and 10 ‘very much 
worse’. A similar assessment was carried cut by the patients themselves and there was a separate 
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assessment of degree of itch also on a 10 cm visual analogue. The observer noted any change in the lichen 
planus according to the following scale: o, worse; 1, no change; 2, better; 3, clearing; 4, cleared. The 
Wilcoxon rank sum test was used for statistical analyses. Twenty-eight of the 38 patients completed the 
study, 14 in the active group and 14 in the placebo group. The profile of both groups in terms of age, 
duration and severity of lichen planus was very similar. 

The time taken for lichen planus to clear was significantly different between the two groups (P = 0:02). 
The median time in the prednisolone group was 18 weeks (range 4-61) and in the placebo group was 29 
weeks (6-104). Three patients in the placebo group but none in the active group failed to clear within 2 
years. At the 6-week visit the linear analogue scores of severity of rash by the patients were significantly 
different between active and placebo groups (P— 0-01) (Table 1). The improvement in the observers’ 
linear analogue scores for severity from entry to 6 weeks (score at entry—score at 6 weeks) was significantly 
different between the two groups (P < 0:03). The patients’ linear analogue scores for itch at 6 weeks failed 
to show a significant difference, although the median value in the prednisolone group (22) was less than that 
in the placebo group (30). The observers' scores for change at 6 weeks were significantly different between 
active and placebo groups (P < 0:05). At 6 weeks four patients in the prednisolone group were considered 
cleared and four improved compared with one patient that cleared and one with clearing in the placebo 
group. At 18 weeks 10 patients in the prednisolone group had cleared compared with seven on placebo. 

The side-effects were minimal. One patient experienced mild heartburn while on prednisolone but did 
not stop treatment and another patient experienced euphoria. There were no side-effects in the placebo 
group. Three of the 14 patients on prednisolone had a degree of rebound after an initial symptomatic 
improvement whilst one patient in the placebo group also described a dramatic improvement with a slight 
relapse after finishing the tablets. Two patients with very severe lichen planus improved on prednisolone, 


TABLE I. Severity of lichen planus, scored by patient at 6 weeks and 
improvement of lichen planus, scored by observer at 6 weeks (score at 
entry minus score at 6 weeks). Median values, range in parentheses 





Prednisolone Placebo 
Severity (patient) U3 (04-52) 49 (r0O-71) P-00I 
Improvement (observer) 2:5(—0:5-7:4) O0:8s(—2:8-590) P<0-05 





but relapsed so severely that à more prolonged course of corticosteroid therapy was necessary and they 
were therefore excluded from the study. 

Arndt’ suggested that corticosteroid therapy is more likely to alter the total duration of disease if given 
early when the condition is flaring. This was not borne out by our results, although patients entering the 
study early in the course of their disease cleared slightly sooner than those presenting later. This trend was 
apparent also in the control group. The total duration of lichen planus in our control group (median 71 
weeks) was longer than that in earlier studies in which the medial duration was approximately 8 months. 

In conclusion, a short course of oral prednisolone in a moderately high dose and without gradual 
reduction of the dose is an effective and safe treatment of mild or moderately severe lichen planus. 


Department of Dermatology, T].K. KELLETT 
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Onychomycoses: Local Antimycotic Treatment. Edited by S.NOLTING AND H.C.KORTING (1990). 
Berlin Springer-Verlag. Pp. 113. Illustrations: 33 ISBN 3-540-52132-1. 


In this pocket-sized volume there is a wealth of information regarding fungi and nail disease. Even though 
the contents are as a direct result of a conference centred around the use of a bifonazole (Mycospor)/urea 
paste in the treatment of onychomycosis, the book is a well-balanced account of the epidemiology and 
pathology of the onychomycoses, various approaches to specific systemic and topical treatment, and the 
use of a number of keratinolytic agents as alternatives to antifungal therapy. Of the 11 chapters, four are 
devoted to reports of the German experience with bifonazole/urea and the remainder cover aspects of nail 
anatomy, physiology, the mycology of onychomycoses, the various approaches used in assessing the extent 
of onychomycosis before and after treatment, and problems of compliance in the treatment of fungal nail 
disease. Each chapter is adequately referenced. Although there are few photographic illustrations those 
presented are of good quality. For such a slim book there is a well structured index, and this is a useful 
reference book for those interested in fungal nail disease and seeking an alternative method to systemic 
therapy. Furthermore, this book is a useful contribution in that it brings together much of the published 
literature on onychomycosis and will provide an excellent source of information for clinicians and 
mycologists. 

M.D.RICHARDSON 


Recent Advances in Dermatology—No. 8 Edited by R.H.CHAMPION AND R.].PvE (1990). Edinburgh: 
Churchill Livingstone. ISBN No 0-443-04168-7. Price: £29.95. 


There must be few specialists who are not interested in recent advances pertaining to their field. 
Sometimes, however, such texts become bogged down in minutiae which seem to have little relevance to 
the practising clinician. This book is aimed at the practising clinical dermatologist and scores a bull’s eye. 
There are 1§ chapters written by different authors, some dermatologists, other being scientists or clinicians 
from other branches of medicine, but all with experience or expertise in their field. 
Some chapters deal with intensely practical subjects such as the management of difficult psoriasis, 
intensive care in dermatology, porphyria cutanea tarda, etc. These are written in an authoritative but 
helpful manner. Other chapters deal with some updates in autoimmunity, vascular interventional 
radiology etc. These chapters contain a section which gives rapid elevation from basic and historical 
knowledge to a relatively recent plateau of current knowledge which is then critically assessed. At the end 
of most of the chapters there is a short section tying this into current clinical practice. It would be very 
difficult to obtain all the information contained in these chapters by general reading. The editors have to be 
complimented on the uniformity of the writing style, the lucidity and the relative brevity of each chapter. 
"There is a wealth of references in each for anyone who wishes to take the subject further. Inevitably one 
could argue with one or two statements but these are individual and would be churlish to mention. This isa 
book which every dermatologist should read and re-read. 
J. THOMPSON 


The Ichthyoses: A Guide to Clinical Diagnosis, Genetic Counselling and Therapy. H.TRAUvuPE. 
(1989). Pp. xv + 253; 81 figs. Berlin, Heidelberg: Springer-Verlag. ISBN 0-387-19222-0. Price £58-00. 


This is a delightful book which brings together the historical, clinical, pathological and genetic aspects of 
the ichthyoses, of which there are more than 20 known types. It is primarily aimed at physicians caring for 
patients with ichthyosis. It also outlines the latest developments in the fields of lipid chemistry, 
enzymology and molecular genetics and will therefore be of interest to researchers involved in skin biology 
of human genetics. 

In Chapter 1 the author proposes a new and practicable classification of the ichthyoses. There are also 
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very useful tables on clinical, histological and genetic aspects of differential diagnosis. The importance of 
ds considered by Dr B. Melnick, Dusseldorf. Lipid 
abnormalities important in the pathogenesis of diseases including X-linked recessive ichthyosis, multiple 
sulphatase deficiency and Refsurm’s Syndrome, are described. The analysis of epidermal lipids has proved 
a useful diagnostic tool for the classification of the lamellar ichthyoses and, in future, may help to provide 
new therapeutic agents. 

The distinct types of ichthyoss are considered an ‘Chapters 2-5, according to the new classification: 
isolated vulgar ichthyoses e.g. eucosomal dominant ichthyosis, associated vulgar ichthyoses, e.g. Refsum's 
syndrome; isolated congenital ichthyoses, e.g. lameEar ichthyosis; associated congenital ichthyoses e.g. 
Sjogren-Larsson syndrome. In Chapter 6, recenthy recognized forms of ichthyosis such as Dorfman's 
syndrome are described. The ma:astay of therapy for most patients is topical, and this is described in detail 
in Chapter 7 with very useful personal tips. The petentia! systemic toxicity of topical salicylic acid 
preparations, especially where the epiderma: barrier fuaction isdeficient, and the pitfalls of topical therapy 
in children owing to their greater surface arza/weigh: gatio, are emphasized. Systemic retinoid treatment, 
including very useful guidelines ‘or patient selection 2nd monitoring, conclude the treatment chapter. 

The material in this book is presented clearly and zorxisely. There is a comprehensive reference list after 
each sub-section, making for casy access, ard the back is wel! indexed. The clinical illustrations, in black 
and white, are of high quality, and clearly demonstrate the :mportant features of each disease. The 
photomicrographs are also very good. 

The strongest quality of the boek is that the author hes considerable experience in both clinical 
management of patients and research in the field o: ichthyesm. I would highly recommend it to those 
involved in clinical and experimental dermztolegy and genetics. In the foreward, Rudolf Happle 
anticipates that the book will be censicered a molestoee in the iBerature of keratinizing disorders. I whole- 
heartedly agree. 
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18th World Congress of Dermatology 
12-18 June 1992, New York, U.S.A. 


The 18th World Congress of Dermatology Organizing Committee and the International League of 
Dermatological Studies invite the submission of abstracts for short communications to be presented at the 
18th Congress. Selected abstracts will be presented in three forms: 

Case presentations. Four-minute presentations of clinical cases of exceptional scientific and/or 
educational interest. 

Contributions to clinical and experimental dermatology. Ten-minute presentations of original contribu- 
tions to clinical or therapeutic investigations, or unusual dermatoses of teaching value to world 
dermatology. 

Poster presentations. Original contributions to clinical and laboratory investigation which can be 
effectively displayed by illustrative material (graphs, charts and tables). Authors are to be present during 
specified times for discussion of the posted material. 

Abstracts must be submitted on the official Congress Abstract Reproduction Form. Forms and 
submission guidelines will be available in November 1990 on request from the Secretariat, 18th World 
Congress of Dermatology, 22 Euclid Street, Woodbury, NJ 08096, U.S.A. 


Dermatology Self Assessment Workshop 
Guy's Hospital, London, r9 April 1991 


This course is designed for both pathologists and dermatologists and should be of interest to registrars 
studying for postgraduate qualifications as well as established consultants. New material is studied every 
year. The registration fee of £45 covers the working sessions, lunch and coffee breaks. For further 
information and registration forms please contact: Miss Linda Lewis, Guy's Hospital, London SE1 9RT, 
telephone no. 071-955-4584. 


RoC European Award in Photodermatology 


An award of 50,000 French francs is to be granted to a national of one of the European community nations 
for a scientific work in the field of photodermatology. Only work undertaken after 1 January 1988 will be 
considered for the RoC award which will be made in March 1991. Submissions written either in English or 
French of no more than 15 typed pages should be forwarded to RoC s.a. Medical Department, 50 rue de 
Seine, 92703 Colombes cedex, France by 15 November 1990. 
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NOTICE TO CONTRIBUTORS 


The British Journal of Dermatology publishes or ticles on all aspeets of the normal biology, and of the pathology 
of the skin. Originally the Journal, founded in 1888, was devoted almost exclusively to the interests of the dermatologist 
in clinical practice. However, the rapid development, during the past twenty years, of research on the physiology and 
experimental pathology of the skin has been reflected in the contents of the Journal, which now provides a vehicle for the 
publication of both experimental and clinical research and serves equally the laboratory worker and the clinician. To 
bridge the gap between laboratory and clinic the Journal publishes signed editorials reviewing, primarily for the benefit 
of the clinician, advances in laboratory research, and also reviews of recent advances in such aspects of dermatology as 
contact dermatitis, therapeutics and drug reactions, Other regular features include book reviews, correspondence and 
society proceedings. The Journal is the official organ of the British Association of Dermatologists and also of the 
Netherlands Association for Dermatology and Venereology, but it attracts contributions from all countries in which 
sound research is carried out, and its circulation is equally international. 

Papers accepted become the copyright of the Journal. This Journal is covered by Current Contents, 1ST; BIOMED, 
Science Citation Index and ASCA. 





Manuscripts. Three copies of all material for publication should be sent to the Editor, Professor S. S. Bleehen, 
Dermatology Department, Royal Hallamshire Hospital, Sheffield 510 2]F. Manuscripts should be typewritten on one 
side of the paper only, with a wide margin, be double spaced, and bear the title of the paper, name and address of each 
author, together with the name of the hospital, laboratory or institution where the work has been carried out. The name 
and full postal address of the author who will be responsible for reading the proofs should be given on the first page. The 
author should keep a carbon copy of his manuscript. The Editorial Board reserves the right to make literary corrections. 


Abbreviations and units. Full names with uncommon abbreviations must be given with the first mention: new 
abbreviations should be coined only for unwieldy names and should not be used at all unless the names occur frequently. 
In the title abbreviations should be identified, in the introduction and discussion they. should be used sparingly. 
Abbreviations of units should conform with those shown below. 


gram(s) g minute(s) min molar moll 
kilogram(s) kg centimetre(s) cm mullilitre(s} mi 
milligram(s) (107 ^g) mg second(s) S gravitational acceleration Eg 
microgram(s) (10° ^g) ug cubic millimetre(s) mm" micrometre/s? um 
nanogram(s) (10 "?^g) ng millimetre(s) mm per cent "d 
picogram(s) (10^ '*g) pg millicurie(s) mCi isotopic mass number placed as ESI 
hoursí(s) h milliequivalent mmol 


These and other abbreviations and symbols should follow the recommendations of: Units, Symbols and Abbreviations, A 
Guide for Biological and Medical Editors and Authors (1977) The Royal Society of Medicine, London. 


Illustrations should be referred toin the text as ‘Figs’, and be given Arabic numbers, and should be marked on the back 
with the name(s) of the author(s) and the title of the paper. Where there is any possible doubt as to the orientation of an 
illustration, the top should be marked with an arrow. Each figure should bear a reference number corresponding to a 
similar number in the text. Photographs and photomicrographs should be unmounted glossy prints and should not be 
retouched. Colour illustrations will be accepted when found necessary by the Editor, although the author will be 
expected to bear the cost. Diagrams should be on separate sheets; they should be drawn with black ink on white paper or 
feint-ruled graph paper and should be about twice the size of the final reproduction. Lines should be of sufficient 
thickness to stand reduction. Each illustration should be accompanied by a legend clearly describing it; these should be 
grouped on a separate sheet of paper. 

There should be as few tables as possible and these should include only essential data; they should be typewritten on 
separate sheets and should be given Arabic numbers. 


References. Only papers closely related to the author's work should be referred to; exhaustive lists should be avoided. 
References should be given in the Vancouver style, Le. references appear as superscript numbers in the text, e.g. 
‘|. our previous report! and that of Smith et al. . . . ', and are brought together numerically in the reference list at the 
end of the article in order of their first mention in the text. References to articles and papers should mention: (1) name(s) 
followed by the initials of the author(s), up to four authors: if more than four authors, include first three authors followed 
by et al.; (2) title of paper; (3) title of journal abbreviated in the standard manner; (4) year of publication; (5) volume; (6) 
page numbers of the article. Thus: Cunliffe WJ, Shuster S. The rate of sebum excretion in man. Br J Dermatol 1969; 811: 
697-9. References to books and monographs should include: ( 1? author(s) or editors(s}; (2) paper (if necessary) and book 
titles; (3) edition, volume, etc.; (4) place; (5) publisher; (6) year; (7) page(s) referred to. Thus: Beare JM, Wilson Jones E. 
Necrobiotic disorders. In: Textbook of Dermatology (Rook AJ, Wilkinson DS, Ebling FJ, eds), 2nd edn., Vol. 2. Oxford: 
Blackwell Scientific Publications, 1972; 1066. 


Page proofs will be submitted without the original typescript to the author for proof-correction (see under 
‘manuscript’) and should be returned to Blackwell Scientific Publications within three days. Major alterations from the 
text cannot be accepted. 
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Chronic idiopathic urticaria is an allergic condition that is 

particularly difficult to treat. Antihistamines, which are the 
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SUMMARY 


The Dundee experimental bald rat (DEBR) has been proposed as an animal model of human 
alopecia areata, which is suspected of being an autoimmune disease. This study was carried out 
to establish whether the immunological changes observed in the lesional DEBR rat correlated 
with studies of human alopecia areata. The immune infiltrate was characterized using 
immunoperoxidase techniques on cryostat sections of vibrissa follicles. Indirect immunofluor- 
escence was used to quantify the peripheral blood leucocytes. Some parallels were observed in 
the infiltration of human and DEBR rat follicles by T lymphocytes. In contrast, pre-lesional 
DEBR rat follicles, which are not available for investigation in human alopecia areata, were not 
penetrated by leucocytes and MHC class II antigens were expressed in the precortical region of 
the epidermal component of these follicles. Quantification of peripheral blood leucocytes 
showed significant increases in both T-lymphocyte subsets during lesional expression. We 
consider that the pre-lesional form of the rat may provide important information as a model for 
the pre-lesional and uninvestigated form of alopecia areata in man. | 


Although the aetiology of alopecia areata in man remains uncertain, an autoimmune mechanism 
has been the most favoured explanation for the patchy loss of hair.! An intense peri-follicular 
infiltrate of T lymphocytes surrounds and penetrates the follicles, and consists particularly of 
the helper/inducer subset.” Perret et al.” reported the presence of very few B lymphocytes and 
macrophages and concluded that alopecia areata is a T-lymphocyte-mediated autoimmune 
disease. The lesion is also associated with the aberrant expression of class I and class II major 
histocompatibility complex (MHC) antigens.* ^ Aberrant expression of MHC antigens has 
been associated with endocrine autoimmunity. ’ 
The distribution of T-lymphocyte subsets in the peripheral blood is controversial, with som 

studies on human alopecia areata suggesting an increase in T-cytotoxic/suppressor cells whilst 
others suggest an increase in T-helper cells.°-'° B lymphocytes have received scant attention 
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but Kramarczuk-Hordinsky et a:.'° reported a secmction in their numbers in the peripheral 
blood. 

In 1985, Wilson described a patchy and progressive loss of “air in a group of germ-free BDIX 
rats.'' Due to weaknesses in the strains’ ability to breed, the animals were crossed with Wistar 
rats resulting in the Dundee experimenta! bald rat: EBR which was bred as an animal model 
for alopecia areata. In their pre-lesional form, the DEBR rat: exhibita perfectly formed pelage 
until an age of 3:5-4 months when the hypotrichetic lesion becomes progressively expressed 
over a period of around 4 months and after which the lesion becomes stabilized. Lesional 
expression is apparent in both vibrissa and pelage hair fibres. The condition of hair loss was 
suspected of having an underlying immune mechanism after histological examination of skin 
and vibrissa follicles revealed the presence cf a mononuclear cell infiltrate. In the present study, 
some aspects of the immune system were examined zo determine whether the lesion of the 
DEBR rat paralleled human alopecia areata. 











METHODS 


Characterization of the cellular infiltrate with monaci: wal artroodies in vibrissa follicles 

Vibrissa follicles dissected from DEBR and PV Gt C . (conteo: rats were snap frozen in liquid 
nitrogen and 5 um cryostat sectiors were cut, dried evernighr and fixed in acetone for 20 min, 
washed in phosphate-buffered saline (PBS), dried and incubated with normal horse serum for 
30 min. Removal of the serum was followed by mcabatioa of the sections with the primary 
antibodies: OX-19 labels T lymphocytes; W3;25 labels T-Felper/inducer cells; OX-8 labels 
T-cytotoxic/suppresscr cells; OX-33 labels B lymphocytes; ED-1 labels monocytes/macro- 
phages; P7/7 labels MHC class IJ antigens. All primary antisera were from Serotec (Bicester, 
U.K.) and were diluted 1:10. Following primary mcubazion the sections were washed, 
incubated with biotinylated anti-mouse serum (Vector Laboratories, Bretton, Peterborough 
U.K.) for 45 min, washed and incubated with tee avidir-iotin complex solution (Vector 
Laboratories) for 45 min. The reaction was visualized with 3.3 diaminobenzidine and hydrogen 
peroxide (Sigma, Poele, Dorset. U.K... The slides were counterstained with Mayer's 
haematoxylin, dehydrated through an ascending series of ethanol, cleared in Histoclear 
(National Diagnostics) and moun:ed in DPX (British ae Houses Ltd., Glasgow, U.K.). 
Negative controls using PBS in piace of the monoz enal antibodies (MAbs) were provided. 











Peripheral blood leucocvte counts 
Animals in the following categories of lesional state were used: nine pre-lesional, 12 actively 
lesional and ro late lesional DEBR rats. Nine Wiszzr rats were used as controls. 

Blood was obtained from anaesthetized rats by casciac puncture, heparinized and layered 
onto a Ficoll/Triosill gradient (Sigma, density 1083 z.mD. After centrifugation at 400 g for 
40 min, the leucocyte leyer was aspirated, washed twice with PBS and counted using a Coulter- 
counter. 








Labelling of leucocytes by indirect immunofluaresence 

Following determination of the total cell number, the a: nen was diluted to contain 4 x 10° 
cells/ml. For each rat sample, so ui ef the cell suspers Equoted into a column of wells in 
a 96-well microtitre plate. To eaca aliquot 50 pl « of the eat diluted MAb was added, 
incubated for 30 min on a shaker-bath at room temperatare aac washed four times at 4 C witha 
PBS/5?, plasma mixture. Cells were subsequently incubated with so ul of sheep fluorescein 












Immunology of the DEBR rat 559 


isothiocyanate (FIT C)-conjugated anti-mouse IgG (Scottish Antibody Production Unit, 
Carluke, U.K.; dilution 1:30) for 20 min. The cells were washed four times as previously 
described and fixed in 2°, formaldehyde in PBS and were transferred to microscope slides for 
counting, using a Leitz Orthoplan fluorescence microscope. Cell counts were expressed as the 
percentage fluorescing within a total of 100-200 cells. Student's t-test was carried out on the 
data obtained. 


RESULTS 


Immunohistochemical characterization of inflammation 

Control (PVG/C rats) and pre-lesional (DEBR) vibrissa follicles showed similar staining. Few 
or no lymphocytes were observed within the dermal papilla, dermal sheath, epidermal matrix 
and sinus area of these follicles. This was consistent for T and B lymphocytes and the monocyte/ 
macrophage MAbs (Fig. 1). However, whereas the contro] follicles exhibited a negative result 
when stained for the presence of MHC class II antigens, a positive result was observed within 
the pre-cortical area of the pre-lesional DEBR follicles (Fig. 2). 
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FIGURE I. Immunoperoxidase labelling of T lymphocytes (OX- 19) within a pre-lesional vibrissa follicle. 
No positive staining has occurred within any of the follicular components ( x 170). 
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FIGURE 2. Immunoperoxidase labeling of MHC ckss I! antigens waitin a pre-lesional vibrissa follicle. 
Positive staining has occurred within the pre-certical reston of the fo licular epidermis ( x 90). 


Mid-lesional follicles revealed the presence of T and B lymphocytes within the papilla and 
basal stalk area (Fig. 3). There was some evicence of positive staiming within the thickened 
dermal sheath. These cells were also observed wathin the area of the papillary-epidermal 
junction. Both T-lymphocyte subsets were e»pre:sed within the dermal papilla in an even 
distribution and within the thickemed dermal sheath. Vibrissa follicles labelled with the anti- 
monocyte/macrophage marker (ED 1) revealed a concentration of these cells within the apical 
region of the dermal papilla, on the »asement memb-3re zone end within the pre-cortical region 
of the epidermis. The number of these cells was large within these areas but they were also 
present in significant numbers towards the bas? of the dermal papilla, and the dermal sheath. 
Within the epidermis the cells were mainly comcemcrated within the lower pre-cortical region 
but some were observed above the bulbs (Fig. 4°. These cells were evidently monocytes because 
the W3/25 antibody marks macrophages and such intense stairing was not observed around the 
upper pole of the papilla. Express.on of class [I MĦC antigens was restricted to a few cells 
within the dermal papilla and dermal] sheath area. Some positive cells were also observed within 
the area of epidermis immediately adjacent to -he : pica! region of the dermal papilla in mid- 
lesional follicles. 
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FIGURE 3. Immunoperoxidase labelling of T lymphocytes (OX-19) within a mid-lesional vibrissa follicle. 
Positive staining is apparent within the sinus area, and dermal papilla of the follicle ( x 170). 


Quantification of white blood cells within the peripheral blood 
The absolute numbers of peripheral white blood cells are presented in Table r. 

Total T lymphocyte counts as quantified by labelling the cells with the MAb OX-19 (Fig. 5) 
showed a slight but statistically insignificant increase in prelesional DEBR rats when compared 
with values obtained from control rats. However, rats which actively showed the balding lesion 
had significantly raised numbers of T lymphocytes compared to controls (P < o:ooor1) and pre- 
lesional DEBR rats (P < 0:01). These high T-lymphocyte values persisted when the lesions had 
stabilized (i.e. late lesional, LL) but at reduced levels of significance when compared with 
control rats (P < 0-01). The difference in T-lymphocyte levels was not significant (P < 0:6) when 
stable and pre-lesional rats were compared. 

Although there was no significant difference in the numbers of cells of the T-helper/inducer 
subset between pre-lesional and control rats, a large increase in these cells was observed with the 
onset of the active lesion. Their numbers were significantly different from both control and pre- 
lesional rats (P < o:0001). The T-helper/inducer cells were maintained at a highly significant 
level compared with control and pre-lesional DEBR rats when the lesion had stabilized in the 
late lesion (P < 0-0001) (Fig. 6). 
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FIGURE 4. Immunoperoxidase labelling of monocytes EXD!) with:n a mid-lesional vibrissa follicle. 
Positive staining has occurred within the derma! component ard within the epidermal component 
surrounding the papillary apical dome. Some positive cells are in evidence within the suprabulbar 


epithelium ( x 170). 


TABLE 1. Mean variations in absolute numbers of lev cocytes wiih lesional expression. Figures in parentheses represent 


averages of tota! number of cells coumted 





T lymphocytes 


Type of rat OX-19 

Control 68+10°7 
(116:3 + 20:6) 

Pre-lesional 70:7t175 
(119 + 20:4) 

Actively 87:8155 
lesional (118 + 16:6) 
Late 82:5145 


lesional (121:5 + 13:9) 


T-helper/inducer >-lls 


W3/25 


$46 + 26 


(132:8 t 41-2) 


$9 5 t199 


(1323 t 56:5. 


89 6 * 20:8 
(1250* 24:9 
8a24tf17: 
(119:6 * 17) 


l-cvtotoxic. 


suppressor celis 


OX-8 





8434791! 
IH 1 * 21:5. 
25.8132 


IDS * 37 IE 


15:5 * 1*8 
129:4 t 412 
$B 4+176 
41261 +263 


B lymphocytes 


OX-33 


I3:2* 48 
(109 + 12) 
20:4*-8:7 
( 152 t 45:0) 
149793 
(124 + 19:9) 
8:439 
126:7 +349 


Monocytes and 
macrophages 
ED1 


138445 
(106:4 + 11:5) 
875+ 5°6 
(1386+ 45:1) 
Ir:4t 86 
(114 + 13:2) 
3942-2 
(109+ 7:5) 
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FIGURE 5. Labelling of peripheral T lymphocytes from control (C), pre-lesional (PL), actively lesional 
(AL) and late lesional (LL) rats. A significant increase in numbers i 


s associated with lesional expression 
(0-01 < P « 00001). 
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FIGURE 6. Labelling of peripheral T-hel 
actively lesional (AL) and late lesional 
expression (P « 0-0001). 


per/inducer lymphocytes from control (C), pre-lesional (PL), 
(LL) rats. A significant increase is associated with lesional 
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DEBR rats within the pre-lesional group had sigmificantly reduced levels of T lymphocytes 
from the cytotoxic/suppressor subset (P < 0 0:) when compared with control rats. The numbers 
of these cells increased during lessona! expression to a level which was not significantly different 
from control rats but different from those of pre-lesional rats (P < 0-01). This elevated level of 
T-cytotoxic/suppressor cells was mamtainec throughout the course of the lesion to the later 
stages (Fig. 7). 

There was no difference between the leveis of B 'vsmphocytes in pre-lesional rats and control 
rats. However, a non-significant reduction in the members of these cells during the active lesion 
stage became significant in the lave lesion stage when compered with pre-lesional and control 
rats (0-001 < P «o or) (Fig. 8). 

Combined levels of monocytes and macrophages*were measured by labelling these cells with 
the antibody ED1 (Fig. 9). Leveis within ore-lessonal rats were significantly reduced when 
compared with control rats (P « c 02). During the expressioz of the lesion an elevation in the 
levels of these cells was observed. Later, wher. the kesion stabilized, the numbers were reduced 
to levels well below that of the controls and pre-lesional states (P < 0-0001). 





DISCUSSICN 





In the DEBR rat follicles the infi trate centained the two T-lymphocyte subsets in approxi- 
mately equal numbers. Studies on human alopecia areata have concentrated mainly on the 
distribution of the T-lymphocyte subpopulations within the vicinity of the follicular end bulbs 
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FIGURE 7. Labelling of peripheral T-cvtotexic suppressor i mphocytes from control (C), pre-lesional 
(PL), actively lesional (AL) and late lesiomal LL) rats. Pre-lesional evels are significantly reduced 
compared with controls (P <o-o1>. A significant increase over pre-lesiona: rats is shown during expression 
of the lesion (P « oor). 
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FIGURE 8. Labelling of peripheral B lymphocytes from control (C), pre-lesional (PL), actively lesional 
(AL) and late lesional (LL) rats. A significant reduction in numbers is shown in the late-lesional rats when 
compared with pre-lesional and control rats (0:001 < P « 0-01). 
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FIGURE 9. Labelling of peripheral monocytes and macrophages from control (C), pre-lesional (PL), 
actively lesional (AL) and late lesional (LL) rats. Numbers were low in the pre-lesional form (P < 0-02) 
and showed an increase during active expression of the lesion. The stable lesion was associated with 
significantly reduced levels (P < o:0001). 
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and have produced equivocal results. The proportion of T-helper/inducer cells surrounding 





However, Ranki er a/.'* reported a ‘cencertratier’ of T-cytetoxic/suppressor cells peribulbarly 
and perivascularly. Within the lesional wasker follicles of the DEBR rat B lymphocytes and 
T lymphocytes were observed and a large number of celis were labelled with the monocyte/ 
macrophage marker. Within the skin of alopecia areata patients the presence of B lymphocytes 
and macrophages has been reported, ^ alcheuzh numbers cf 3 lymphocytes and monocytes have 
been reported to be low.? These cell types have, however, act been excluded from an important 
role in the pathomechanism of alopecia areata. Monocytes are reported to show a nearly 
significant decrease in numbers »eribulbarly on treatment with minoxidil.!? 

In the pre-lesional state, the DEBR rat vibrissa fol'icles expressed class II MHC antigens on 


P 0 ox 








areata,* ^ !* 


and lends support to the concept of an autoimmune pathomechanism. The aberrant 
conditions such as Graves’ disease.’ This may be recognized by MHC-restricted T-helper/ 
inducer cells! ? and the consequen 
expression of class II MHC antigens, as o2servec in the act.ve anc later stages of the lesions in 
the rats. Such an immune mechanism of recognition was z3rst suggested for human alopecia 
areata by Messenger and Bleehen.* The staining observed within the pre-cortical area of the 
mid-lesional follicles, whilst consistent with the cbservations made by Messenger and Bleehen,* 
may be an epiphenomenon orig nally triggered by the aberrant expression of MHC class II 
antigens on well-differentiated epidermal corpor entof the pre-lesional state. The loss of MHC 
expression within the pre-cortex of the vi5rissa Collicles may be due to the dedifferentiation of 
the epidermal component upon msult. Tre expression of MHC class II antigens is lost within 
human alopecia areata follicles when they go into teloger, ^ the state in which they are ‘safe’ 
from lesional insult. 




















phocytes were increased when compared with 
control and pre-lesional rats. Ths contras:s with the sesules sf peripheral leucocyte counts from 
human alopecia areata patients where total T-lyraphocyte numbers were reported to be 
normal.9:19:!9 The significantly increased levels of both T-lymphocyte subsets in the lesional 
form of the DEBR rat over the pre-lesionel ‘orm indicates the continual proliferation of these 
cells and their transportation to tae skin :broughcut the ccusse of the lesion. A slight increase in 
the T-helper/inducer subset was reportec by Majewski ef ei. °? but these workers also found a 
reduction in the numbers of T-cytotoxic suppressor cells. However, increases in T-cytotoxic/ 
suppressor levels have also been reported. ^: ? 

B-lymphocyte levels showed 2 reduction Curimg tae actively lesional form of the DEBR rat 
and exhibited a further decrease when the lesion stabilized. One study! ' reported these cells to 
be at normal levels in human alopecia areata, but znotber ? reported reduced levels during 
lesional expression. 

The increase in the concentration of monocytes and macrophages in the peripheral blood of 
actively lesional DEBR rats may reflect the role of these cells in cytotoxic mechanisms. 

It is apparent that differences exist between pre-lesional and control rats which suggest that 
the DEBR rats may be immunolegica ly precisposed to the expression of the alopecic condition 
in the pre-lesional form. This may parallel the case for huraam alopecia areata patients, but there 
are obvious limitations to the study of che pre-lessonal form in man. The DEBR rat may 
therefore provide an important model system and source of information regarding the pre- 
lesional state of alopecia areata. 
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SUMMARY 


Corticosteroids may mediate some of their anti-inflammatory effects via induction of a specific 
38 kDa protein, lipocortin-1. Anti-lipocortin-1 antibodies (ALA) were measured by enzyme- 
linked immunosorbent assay (ELISA) in 23 patients with plaque-type psoriasis alone (NAP), in 
21 patients with psoriasis and arthritis (PA), and in 67 healthy controls. Only two of 23 NAP 
patients had elevated ALA, whereas six of 21 PA patients had raised levels of ALA (P —0:2). 
Sero-negative polyarthritis was the most common pattern of joint disease in those PA patients 
with elevated ALA (4/6). ALA levels did not correlate with the extent or severity of cutaneous 
involvement, and are unlikely to be involved in the pathogenesis of cutaneous psoriasis. 


Some of the anti-inflammatory actions of corticosteroids may be mediated by the lipocortin 
family of proteins by inhibition of phospholipase A, (PLA). The consequent interference with 
the release of arachidonic acid from membrane-bound phospholipids could reduce the 
generation of inflammatory mediators such as leukotrienes, prostaglandins and thrombox- 
anes.'^!! Patients with rheumatic diseases (systemic lupus erythematosus, rheumatoid arthritis, 
dermatomyositis, and periarteritis nodosum) may have elevated levels of antibodies to 
lipocortin.!^'? Although the pathogenetic significance is uncertain, anti-lipocortin-1 anti- 
bodies (ALA) may interfere with the action of lipocortin and promote release of arachidonic acid 
and consequently, the formation of pro-inflammatory prostaglandins, leukotrienes and other 
eicosanoids. 

Prostaglandins and leukotrienes have been implicated in the pathogenesis of psoriasis,! ^!" 
and psoriatic arthritis is more common in patients with severe skin involvement.!? Also, PLA, 
levels are raised in psoriatic epidermis.'?-*! Therefore, we examined whether patients with 
psoriasis (with or without arthritis) may have elevated serum ALA levels, which indirectly may 
promote the inflammatory process. 
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Twenty-three consecutive patients with plsqui-rvpe non-arthritic psoriasis (NAP) and a 
similar group of 21 patients wih plaque-type psoriasis aad clinically and/or radiologically 
documented psoriatic arthritis (FA) were investigated. A complete cutaneous examination was 
performed on each subject, and the extent cf »sor acc involvement estimated by using the ‘rule 
of nines'.?? 

After informed consent was obtained, 5 m! of venous bloed was collected from each subject. 
The serum samples were then analysed using an enzyme-linked immunosorbent assay (ELISA) 
to detect serum antibodies directed against recemmbinant lpocortin-1 (ALA) (Biogen, Cam- 
bridge, MA, U.S.A.).'* A group of 67 healtay conirels used to establish the normal range of 
ALA levels for the assay had a median IgG value œ r3 units with an upper range of normal of less 
than 64 units. The IgM median was 20 units, with an upper range of normal less than 64 units. 

The results were analysed by an unpaired t-test er the Fesher’s exact test and a finding was 
considered statistically significant if P<oos. 














RESULTS 


The NAP group consisted of 23 individuals (15 mem and eigat women; age range 20-76 years, 
mean age of 36:3 years) with plaque type pscriasis covering 19:6 + 2:5", (mean + SEM) of the 
skin surface (range 5-45^,). The group of PA patents censisted of nine men and 12 women (age 
range 13-78 years, mean age of 47-9 years) with plagae type psoriasis involving 26 + 3:5? ofthe 
skin surface (range 5-70", ). 

Everyone in the NAP group dsmonstratec clezring of their psoriasis with topical treatment 
(tar, topical steroids, anthralin, or UWB rediatiom). in contrast, several PA individuals did not 
respond to conventional topical therapies anc required the use of either PUVA, methotrexate, 
etretinate, razoxane or cyclosporin. No patient receired oral zorticosteroids. Although the NAP 
group was younger than the PA group (P —0:02), tere was na significant difference between the 
groups as regards the percentage of skin iavelvez with psoriasis. 

Only two NAP subjects had increased levels of IgG-ALA (73 and 141 ELISA units, 
respectively), and neither had received topical s-eroids. Beth patients lacked mitochondrial, 
gastric parietal cell, thyroglobu in, thyre:d microsomal amd smooth muscle antibodies, or 














rheumatoid and antinuclear factors. Four of the 2: arthrime patients had increased levels of 
IgG-ALA only (77:7,85:3, 116 7, and 173 ELISA units, respectively), one had increased levels 





of IgM-ALA alone (65 ELISA units), while anotberhad increased levels of both IgG-AL A and 
IgM-ALA (289-7 and 3342 ELISA units, respecuvely). The latter individual was the youngest 
in this study and suffered with symmetrical distal interphalangeal arthritis (antinuclear and 
rheumatoid-factor negative) ever: though less thas 5°, of his skin surface area was involved with 
psoriasis. None of the PA patients with elevated ALA level: were receiving topical steroids at 
the time of the study. 

Four of the six PA patients with elevated ALA levels had sero-negative polyarthritis. In one of 
these patients anti-thyroglobulin (1:4co dilution) and art-thyroid microsomal antibodies 
(1:102,400 dilution) were detected. 

Although IgG-ALA and IgM-ALA were seen mere frequently in the PA group, this 
difference was not statistically significant -P = 0:2). 
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DISCUSSION 


Our study has demonstrated that elevated levels of ALA exist in some psoriatic patients with 
and without arthritis. 

As observed by Baker er a/.,^^ individuals with arthritis were significantly older than those 
with cutaneous involvement alone, raising the possibility that psoriatic arthritis begins several 
years after the onset of skin disease. 

Analysis of sex, age, extent of cutaneous involvement, and type of arthritis did not identify 
characteristics associated with elevated ALA levels. However, sero-negative arthritis was 
present in 4/6 (66",) patients with elevated levels of either IgG- or IgM-ALA. Serum IgM- 
ALA was detected in 53“, (7/13) of rheumatoid arthritis patients,' ^ while the dominant class of 
anti-lipocortin antibodies was found to be IgM-AL.A in patients with rheumatoid arthritis and 
systemic lupus erythematosus.'* This contrasts with our results where increased IgG-ALA 
alone was the dominant class of antibody. 

The pathogenesis of psoriasis is unknown but the activation of prostaglandins and 
leukotrienes is thought to be pivotal in the disease process.!^! It might be expected that 
patients with increased ALA levels would develop severe or recalcitrant psoriatic disease. This 
was not observed; although 80", (5/6) of the PA patients with elevated levels of ALA had 
required hospital admission for the control of their cutaneous disease, there were other severely 
affected PA individuals who required hospitalization but did not have elevated levels of ALA. In 
addition, elevated levels of ALA were seen in arthritic patients with only minimal cutaneous 
involvement and were not generally seen in the NAP group. These observations suggest that 
ALA are not specifically related to the unsuppressed generation of prostaglandins and 
leukotrienes in the cutaneous lesions of psoriatic patients. It remains to be determined whether 
antibodies to other members of the lipocortin family play a role in the pathogenesis of this 
disease.** 

In summary, we have demonstrated the presence of elevated ALA levels in psoriatics with and 
without arthritis. Sero-negative polyarthritis was the pattern most commonly observed in 
patients with increased ALA levels, but there was no significant correlation between the level of 
antibody and the degree of cutaneous involvement or resistance to therapy, indicating that anti- 
lipocortin antibodies are probably not pathogenic in the development of cutaneous psoriatic 
plaques. 
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SUMMARY 


The naevoid basal cell carcinoma syndrome is described in a 43-year-old male. The response of 
dividing fibroblasts from this patient to the lethal effects of ionizing radiation was indistinguish- 
able from that of a normal control: mean inactivation dose (D) — 1-74 Gy and 1-68 Gy, 
respectively. However, these cells were defective in the repair of potentially lethal damage 
(D =2-36 Gy and 3:26 Gy, respectively). The response to radiation of G, T lymphocytes 
derived from the patient was similar to that of the control. The frequency of mutant circulating 
T lymphocytes resistant to 6-thioguanine was 17 x 10^? which was elevated when compared 
with age-matched controls. These results suggest an abnormality in the response of the 
fibroblasts to ionizing radiation damage. 


The naevoid basal cell carcinoma syndrome (BCNS) was first described by Howell and Caro in 
1959! although it is often called Gorlin's syndrome.? It is inherited as an autosomal dominant 
condition with a penetrance of approximately 97°%.° The characteristic features are the early 
onset of basal-cell carcinomata,? bony anomalies, a typical facies with frontal bossing of the skull 
and a broad nasal root, palmoplantar pits and cutaneous cysts.* However, there are many 
manifestations of the condition. 

Presentation may occur in childhood as a result of skeletal anomalies such as spina bifida, or 
more rarely due to the development of tumours such as medulloblastomata? or ovarian 
fibromas.? At this age basal cell carcinomata are usually seen, but these may be difficult to 
distinguish clinically from melanocytic naevi.* In 50% of patients, the presenting problem is 
that of jaw cysts,* which are usually keratocysts. 

We describe a patient with BCNS, and report the results of cellular repair studies on cultures 
of fibroblasts and lymphocytes derived from this patient. 


Correspondence: Dr J.A.Newton, Department of Dermatology, The London Hospital, Whitechapel, London 
Ex 1BB, U.K. 
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PATIENT AND METAODS 


Case report 

A 43-year-old male had the classical clinical fearu-es othe basal cell naevus syndrome. He had 
radiological evidence of an abnormal mb cage, and aad bad several jaw cysts removed. At 
presentation in 1988, he had multiple p. gmenated basal cell carcinomata of the face and upper 
trunk. Most of these were cystic basal cel. carcinomata,although there was a morphoeic lesion in 
the left nasolabial fold (Fig. 1). Numerous smal pigmented lesions on the upper back were 
biopsied and these were basal cell carcinomata. He had typ cal palmoplantar pits. He also had 
facial dysmorphism, characteristic of BCN S. The patiznt arderwent micrographic surgery to a 
lesion in his left nasolabial fold and the remaining: mallr basal cell carcinomas were removed by 
local excision, or by electrodessication and cautecy. 


Cellular repair studies 

Fibroblasts. A fibroblast cell strain design-tec BCNS1BR was established from an explant 
culture using standard procedures. Two classes of cell sarvival experiments were performed 
following **Co ;-irradiation. In the first, the r:spoase of asynchronously dividing cells of 
BCNSIBR was compared with those of : BR 3, a stancard normal control culture." The second 
class of experiments compared the ability cf BtCNSa BR cells with that of IBR.3 to repair 





FIGURE I. Large basal cel! c reimcema ir the let nasolabial fold. 
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potentially lethal damage (RPLD) following ;-irradiation. This required an assessment of the 
radioresistance of the cells taken out of the division cycle by maintenance in a serum-depleted 
medium both with and without a period of 24 h for repair.? All results were evaluated using a 
National Algorithm Group subroutine by computer and the best fit survival curve deter- 
mined.!?:!! The mean inactivation dose, D, was computed for each survival curve for both 
fibroblasts and lymphocytes to facilitate comparison of the response of the two cell types. 


Lymphocytes. The mononuclear cell fraction was separated from 50 ml whole blood using 
standard procedures! ^? and designated BCNS1BR TL. Freshly isolated cells were used to 
assess the radiation dose response of T lymphocytes as previously described,'? and also the 
frequency of mutants with resistance to 6-thioguanine.!? The remaining mononuclear cells 
were stored in liquid nitrogen!? to be thawed at a later date, when both experiments were 
repeated. We have previously demonstrated that the use of fresh or frozen cells does not show a 
significant difference in the results.!* The results were again evaluated by computer using a 
National Algorithm Group subroutine. 


RESULTS 


Fibroblasts 
The survival curves for asynchronously dividing fibroblast cells, BCNS1BR (patient) and 
IBR.3 (control), are shown in Figure 2. In agreement with previous results," ! * the survival of 
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FIGURE 2. The y-ray survival curve for normal ( 1BR.3) fibroblasts (O) and fibroblasts derived from the 
patient (BCNSIBR, €). These curves were determined in triplicate in paired experiments. D, determined 
as described in the text, was 1-68 Gy for 1BR.3 and 1:74 Gy for BCNS1BR. The plating efficiencies for 
IBR.3 were $9, 100 and 19°, and for BCNSIBR they were 93, 23 and 61", in the same paired 
experiments. 
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FIGURE 3. Repair of potentially lethal damage in a normal ceil stram (1BR.3). 1BR.3 C (0) = survival of 
control culture, on immediate release from serum depletion, D —::78. 1BR.3 LH (6) = survival after a 
24-h period for the repair of po:entially letaal damage, D = 3 26 ‘sy. The plating efficiencies for the 
control cultures were 59, 24. 51 aud 38", anc after the repair period were 66, 22, 57 and 27°, in the same 
order. 


the BCNSIBR cells was indistinguishab ¢ from that of nemmal cells. The cloning efficiencies 
and survival curve parameters are given in the legend to Figure 2. 

The results of a series of four experiments, in which experiments with BCNSIBR cells were 
paired with experiments with 1 3R.3 cells, show "that the cells derived from our patient had a 
limited capacity to repair RPLD (Figs 3 er ] ` The leve! of repair was not as substantial as in 
1BR.3 as the survival curve parameter D was increased from 1:73 Gy to 2:36 Gy in BCNSIBR 
compared with an increase from 1:78 Gy to 3:25 Gy i 1.3. 

The ratio of the two D values for BCNS1BR was 1:4anó I 3 for 1BR.3. Ina separate study the 
relevant ratios for three normai fibroblast cultures were: 1-6, GM730 (seven experiments); 1-7, 
7OBR (four experiments) and 4:8, rBE.2 (a second independent biopsy of donor IBR) (19 
experiments). 





















Lymphocytes 

The radiation survival curves for the G, T kimphocvtes derived from our patient (BCNSIBR 
TL) compared to G, lymphocytes from taree nermal adult donors are shown in Figure 5. The 
following D values were obtained: 2:16 Gy for BCNS:BR TL, and 1:83, 1:67 and 1:92 Gy for 
normal donors 1, 2 and 3, respectively. The resuit for BCNSIBR TL lay within the normal 
range for T lymphocytes as determined in our laboratory. * 

The frequency of mutants with resistance to 5-thioguamzne among the BCNS1BR TL cells 
was elevated, being 17-71 x 10 ? (mean of two experimerts), when compared to our normal 
donor range.!? Since analysis using a single donor is not appropriate, Hue results from 
BCNS1BR TL and two other BCNS donors (matant frequencies 13:97 x 107 and 6-4 x 107 9) 
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FIGURE 4. Repair of potentially lethal damage in BCNS1BR, BCNSIBR C (0) control culture, on 
immediate release from serum block, D = 1-73 Gy. BCNSIBR LH (6) = BCNSIBR survival after a 24-h 
period for the repair of potentially lethal damage, D = 2-36 Gy. The plating efficiencies for the control 
cultures were 19, 87, 64 and 41°, and after the repair period were 15, 86, 79 and 49%; in the same order and 
paired with the results for 1BR.3 in Figure 3. 
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FIGURE 5. The y-ray survival curves for T lymphocytes from three normal donors (10, D = 1-83 Gy;2v, 
D = 167 Gy, 34, D = 1.92 Gy) and BCNSIBR TL (0, D «2:16 Gy). 2 experiments per donor. Mean 
cloning efficiency for BCNSIBRTL was 55:55, and for the normal donors 18, 29 and 725, respectively. 
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were compared to our normal donor data base using the computer program GLIM. '* Taking age 
and smoking habits into account, the BONS group was found to have an elevated, but not 
significantly high, mutant frequency. 


D CUSSION 


In general, the vast i unrd of the cutaneous basal cell lesions remain benign, ? and radical 
treatment is inappropriate. However, desstruct;ve malignant transformation may occur, 
especially on the head and neck, and therefore morc radical surgical treatment is recommended 
for basal cell carcinomata (BCC) at high risk sites. In our patient a large BCC in the nasolabial 
fold required treatment with micrograplue surgery. 

In the basal cell carcinoma syndrome (BCN there is an mherited predisposition to 
malignancy. It has been suggested that the carcinogenesis is a multistage process," and that ‘at 
risk’ patients will develop a tumour when a second environmental event occurs. For instance, 
ionizing radiation undoubtedly may act as a second trigger and therefore is absolutely 
nena in the affected pat ients. C h üld:en ng: ven i bsp Ga to the skull for medulloblas- 








in contrast to the usual ies is 21 yars ` si Pons e pareas given irradiation to the 
hands for eczema have developed multiple BCC on the palms and dorsa of the hands.'° 

While there is no proof that ultraviolet 1: gat ( (17 V5 is the second factor in carcinogenesis, it 
does seem probable based on cellular studies’ anc a distribution of the tumours on the head 
and neck. Therefore, advice to the patients te imi: UV exposure and to use sun-screens would 
be appropriate. 

There have been several attempts tc dehne tac mechanisms underlying this syndrome. 
Chromosomal studies using medern barding techniques have failed to demonstrate an 
anomaly.'® Lymphocytes from affected patients have a significantly higher level of X- 
irradiation-induced chromosome aberrasons.'" The results of DNA repair studies on 
fibroblasts and lymphocytes have been confusing. The ;-1rradiat;ion sensitivity of asynchro- 
nously dividing fibroblasts from three BONS patients was shown to be indistinguishable from 
that of normal individuals." ! * Sight hypersensitivity to X-ray-induced lethality was reported 
"studies where hypersensitivity to the lethal 














in fibroblasts?? and confirmed in a further series of 
effects of X-rays, UV-light and mitomycia C wes found.^! We have previously examined the 
sensitivity of three BCNS fibrob ast cell scans tc UVC and found no difference from normal 
controls.?? However, Ananthaswamy et cl. have claimed a sixfold enhancement of sensitivity for 
BCNS fibroblasts compared with normais to UV'B but no: UVC.! The ionizing radiation 
response of both asynchronously dividing übrobiausts and G, T lymphocytes from the patient 
under investigation was normal Skin-derrved keratinocytes from both BCNS and normal 
donors were more resistant to UVC and X-rays than skin-derived fibroblasts.^? No difference in 
survival between BCNS and normal celis to eitber DNA damaging agent was observed. 

These ionizing radiation studies were extended to incluce an investigation of RPLD'? and 
again no difference could be uUa. between fibroblasts from BCNS patients and 
controls. However, Arlett and Priestkey ^" tested three fibroblast stains and showed that in two, 
BCNS1B1 and BCNS3Br1, there was very Lttie capacity for RPLD while the third, BCNS2Br1 I 
showed some repair capacity. These resu ts indicated heterogeneity in BCNS with respect to 
RPLD, and these patients may be defect ve in KP? LD of ionizing radiation damage although 
clearly this is not diagnostic. ^* 

The frequency of 6-thioguanine-resistaat mutants in circulating T lymphocytes has been 
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measured in a peripheral blood sample from the patient under investigation, and was shown to 
be elevated for the age. While an elevated mutant frequency is not directly correlated with the 
propensity to or the incidence of carcinoma, it is seen in patients suffering from the cancer-prone 
syndromes, xeroderma pigmentosum and ataxia telangiectasia.” 75 This may be of significance 


in 


BCNS. Clearly more studies are required in a larger series of patients with BCNS. 
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SUMMARY 


Ornithine decarboxylase (OD C) was measured in the epidermis of healthy volunteers and the 
uninvolved skin of psoriatic patients at various times after sellotape stripping. Basal levels were 
less than 1 pmol/min/mg protein. Activity peaked to a maximum of 86 pmol/min/mg protein 
after 8 h; this was followed by an abrupt decline to a lower level which remained relatively 
constant for at least 36 h. No difference was seen between the response of controls and psoriatic 
patients. Pretreatment with topical corticosteroids reduced peak ODC levels to about one-half, 
but oral indomethacin had no effect. 


Ornithine decarboxylase (OD C) is the rate-limiting enzyme for polyamine biosynthesis. 
Cellular ODC levels are linked to the phase of the cell cycle. Quiescent or early G, cells show low 
activity, but there is an abrupt increase in late G, which provides the polyamines that are 
required for DNA synthesis. Thus, ODC is a valuable ‘marker enzyme’ for cellular 
proliferation. ° 

Most of the published investigations regarding epidermis have used rodents, where 
ODC induction has been demonstrated following injury (e.g. tape-stripping? or ultraviolet 
radiation*?) or the application of tumour-promoting agents such as tetradecanoylphorbol 
acetate (TPA).'°-'* Several groups have reported increased ODC levels in the lesions of 
psoriasis, and shown that these normalize following therapy.” More recently, it has been 
claimed that ODC is ‘hyper-inducible’ in the psoriatic patient." However, to our knowledge 
the time-course of ODC induction following injury has never been investigated in human skin. 
Here we report ODC levels following tape-stripping in healthy controls and psoriatic patients, 
and describe the effect of pretreatment with topical corticosteroids or oral indomethacin. 


Correspondence: Dr P.D.Mier, Department of Dermatology, University Hospital of Nijmegen, Ph van Leyden 
Laan 25, 6525 EX, Nijmegen, The Netherlands. 
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Subjects 

The control group consisted of 19 volunteers. 10 male nine female; age range 21-57 years), none 
of whom had a personal or family history ef psoria.is. The psoriatic group comprised eight 
patients (five male, three female: age range 17-553 yea 3) with chronic plaque psoriasis, who had 
received no therapy for at least 4 weeks peior to irvestigation. The use of aspirin or other 
NSAIDs was specifically excluded in ail subjects during or immediately prior to experiments. 
Informed consent was obtained from al! tbe sabjeccs anc the study had the approval of the 
Medical Ethics Committee. 

Sellotape stripping was carried out as described orevieusly,'* using a plastic template to 
restrict the damage to sharply-defined areas of 2 x 3 cm, and the stripped sites covered with a 
non-occlusive dressing. At appropriate times, epidermal sl ces of approximately I cm? were cut 
from the centre of each site using a Castreviem kezatotome (Storz Instrument Co.) set for a 

















depth of 0-3 mm after cooling the skin with an ethy cvloride spray. Biopsies were snap frozen in 
liquid nitrogen and kept at this temperature prior t> analysis. 





Six volunteers were pretreated with oral indomethacin. taking 75 mg 14 h and 2 h prior to 
tape-stripping. A second group. consisting o£ five vo unteers were pretreated with either topical 
betamethasone dipropionate or a base cream under occlusion for 14 h prior to stripping. The 
sites were thoroughly cleaned with 70^, a colo! immediately prior to stripping, and biopsies 
taken for ODC measurement after a further 8 h. 





ODC measurement 

This was a modification of a previously described method. ? Biopsies were homogenized in 0:5 
ml of a freshly prepared buffer / so mM Tris. Soy1M pwridozal phosphate and 2 mM dithiothreitol 
at pH 7:3) using an ice-cooled Potter-type grincer The reaction was initiated by adding 80 ul of 
homogenate to 20 il of a solution contaming z mM .-ornzthine and 0:1 wCiL-| 1-'*C]ornithine 





(New England Nuclear, Boston, MA, U.S.A < in plastic tubes. After fitting each tube with a 
plastic cap carrying 5 cm? filter paper maoistenec with 20 ul 10°,, KOH, the mixture was 


incubated at 37°C for 45 min. The rzactiom was stopped by adding roo ul 1M HCl, and 
incubated at 37°C for a further 30 mir t2 ensure complete absorption of ‘CO, on to the paper. 
Radioactivity was measured bv scintilistion counzisg using an Isocap-300 (Searle Instruments 
B.V.); the paper was placed directly into a scimtil'a con vil containing 4:5 ml scintillation fluid 





(Aqua-Luma Plus) without prior dissolution. AL samples were assayed in duplicate, and a 
complete reagent blank was included vith each batch. 
Preliminary experiments were carried cut as described above to verify the linearity of the 


reaction with respect to time for incubation periods up to 60 min. 





Protein measurement 

An aliquot of the homogenate was d:luzed 1:5 wi 3 homogenizing buffer and centrifuged (10 
min, 15,000 g). Protein was determined in the clear supernatant by direct fluorescence 
(Agx — 278 nm, Apgw- 340 nm) usimg bovime serum 3xibumin as standard. Linearity was 
confirmed in the range 1-20c ug/ml protein. 











Statistical methods 
Analysis of variance was carried out fcr ome and diagnosis using the SAS package and a VAX 
computer system. 
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RESULTS 


The total reagent blank (including instrument background) averaged about 20 c.p.m. If an 
increment of 5 c.p.m. above this level is regarded as the minimum required to detect ODC 
activity, and assuming a typical value of around 250 ug/ml for the concentration of soluble 
protein in the original homogenate, the absolute sensitivity of the method may be calculated to 
be about 1 pmol CO, released per min per mg protein. The assay was linear with respect to time 
for about 45 min, but showed a clear decline at 1 h. An incubation period of 45 min was therefore 
used for routine measurements. The reproducibility was good and duplicate assays averaged 
within + 4:3?; of the mean. 

No ODC activity could be detected in biopsies taken immediately after stripping (i.e. less than 
1 pmol/min/mg protein). The time-curve during the following 36 h is shown in Figure 1. An 
abrupt increase at 4 h reached a peak of 86 pmol/min/mg protein at 8 h. This was followed by an 
equally rapid diminution, reaching a level which remained relatively constant until at least 36 h 
post-stripping. The 24-h specimens, although averaging rather higher than the 16 h and 36 h 
values, did not differ significantly from the latter groups. No significant difference in ODC 
activity was observed between healthy volunteers and the clinically uninvolved skin of psoriatic 
patients at any of the times studied (4, 8 and 16 h). 

The peak ODC levels in sites pretreated with betamethasone dipropionate averaged 45 pmol/ 
min/mg protein, around one-half the value of either the untreated controls or the sites which had 
been occluded with base only (Table 1). By contrast, subjects receiving oral indomethacin prior 
to biopsy did not show any significant difference from the control group. 
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FIGURE 1. ODC levels in healthy (B) and psoriatic uninvolved (NS) epidermis at various umes after 
sellotape stripping. All values are expressed as pmol/min/mg protein (mean + SE). Numbers of specimens 
are shown at the top of the figure. 
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TABLE I. Effects of pretreatraert wit indomethacin or betamethasone 
dipropionate om epidermal ODC rxasused 8 h after tape stripping. 
Values are expressed as pracl m. nimi protein (mean + SE). The control 
values for the indomethacr expesmcaent are from Figure 1; for the 
betamethasone dipromiomase expersmeat the control sites were pre- 
treated with hese cream “betametaasore diprepionate vs. control, 











Treatment Experimental greup Control group 
Indomethacin 2+ E (n=6) 856 +8 (n=12) 
Betamethasone dipropionase £5 27 (4 = §} 87 +5 (n=5§) 





DISCUSSION 


The time-course of ODC induction in kaman subjects following stripping was similar to that 
following the application of tumour-promoting agents to mice, where enzyme activities peak 
around 6-10 h.!9*! ? A similar value of 6 E: he 





s bzen -eported following stripping the skin of the 
hairless rat, but peak ODC levels were seez :2-28 Lb following treatment of mice with 
UVB.*55? Absolute values in rodem: epidemmis show wide variation, probably due to 





differences in methodology but most gi 
measure. 

Only one previous report has appeared rezarcing ‘he effect of injury on ODC levels in human 
subjects. ? These workers used an arbitrary inc 2ctien per: od of 6 h, and compared the response 
of psoriatic patients to sellotape stripping with hat of healthy controls. Their findings differ in 
several respects both from previous work ar tc eur present observations. All specimens 
showed remarkably high basal ‘evels, no signifizart difference being reported between psoriatic 
lesion and normal skin. At 6 h, ODC activity Bd doubled in healthy subjects, but in psoriatic 
patients had risen by a factor of five- to n¢-cold. By contrast, our data (Fig. 1) indicate at least an 
80-fold stimulation which is identical in norma aac psoriatic uninvolved skin. The reasons for 
these discrepancies are not clear. The on y siznmifcant methodological difference is that the 
previous workers do not mentien correcting ther deta for a reagent blank; this could account for 
the higher basal activity and hence the lower duction ratios. 

There is considerable evidence that ar. arectidonic acid metabolite (presumably a cyclo- 
oxygenase product) is required for ODC ipducson Thus, the response to stimuli such as TPA 
applied to the skin of rodents ts blocked br corticosteroids or cyclo-oxygenase inhibitors. ! 9^ !? 
However, this data is dificult to extrapola tc numan skin, especially using appropriate routes 
of administration and dosage schedules. We have shown in this study that betamethosone 
dipropionate results in a clear reduction «f ODOC levels following injury (Table 1). Thus, in 
addition to their anti-inflammstory and other effect», corticosteroids may diminish proliferation 
via a reduction in polyamine evailabi ity. 

The induction time following striop:ng wes simular co that reported for TPA. Since the 
induction of ODC is mediated via the activation of protein kinase C,'? either directly (by TPA) 
or indirectly following injury, we conc uce tat the sequence of events between injury and 
protein kinase C activation is fairly rapid. Tus. the long delay between stripping and Go 
recruitment?’ occurs ‘distal’ to protein kinase activation, and cannot be explained by the slow 
release or diffusion of cytokines resulting fror: stripping. Also, because the first wave of DNA 


Deps report basal ODC activity as being too low to 
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synthesis begins around 35 h after stripping,^? what is the function of polyamines peaking 
virtually a full cell cycle before this time? The reasons for this await further research. 
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SUMMARY 


The expression of Leu 8 was studied on skin biopsies from a large group of patients with benign 
and malignant skin disorders and correlated with the expression of T-cell differentiation 
antigens and activation markers. The effect of in vitro stimulation of peripheral blood T cells and 
T-cell subsets on the expression of Leu 8 antigen was also determined. In all the skin diseases 
studied an inverse relationship was found between the proportions of cells expressing Leu 8 and 
HLA-DR. A deficiency of Leu 8 positive cells was not specific for mycosis fungoides, but was 
also found in several reactive dermatoses. Stimulation of peripheral blood cells with 
phytohaemagglutinin (PHA), concanavalin A (Con A), and anti-CD3-PMA resulted in a 
considerable decrease of Leu 8 antigen expression on day 3 in both CD4* and CD8* T cells. 
These data suggest that the low proportion of Leu 8* T cells in mycosis fungoides and several 
| reactive skin disorders is not related to malignant transformation or selective homing of Leu 8^ 
T cells, but probably results from local T-cell activation. 


The monoclonal antibody Leu 8 reacts with a cell-surface antigen present on approximately 
80°% of CD4* T cells and 60"; of CD8* T cells.’ Thus, approximately 70?; of the circulating T 
cells express the Leu 8 antigen. In skin biopsies from several dermatoses, including discoid 
lupus erythematosus (DLE) and mycosis fungoides (MF) a much lower proportion of Leu 8 
expressing T cells has been found.*-> The cause of this is as yet unknown. Selective infiltration 
of Leu 8~ T cells into the skin? and loss of Leu 8 antigen during malignant transformation? 


| . Correspondence: Dr J.U.Rijlaarsdam, Department of Dermatology, Free University Hospital, De Boelelaan 1117, 
— 1081 HV Amsterdam, The Netherlands. 

i "Presented at the Tricontinental Meeting, 26-30 April 1989, Washington, DC. 
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have been suggested as possible explanatioms for tws Leu 8 deficiency. In a recent 
immunohistochemical study of skin biopsies of patients with Jessner's lymphocytic infiltrate of 
the skin (LIS), polymorphous light eruption (PLE) and DLE we found considerable differences 
in the number of Leu 8* cells.” In addition, our results suggested a relationship between Leu 8 
deficiency and T-cell activation. The aim cf the present study was to find out whether Leu 8 
deficiency was correlated with or perhaps the result of T-cell activation. Therefore, Leu 8 
expression was studied on skin biopsy speciraere ‘rom a large group of patients with both benign 








and malignant skin disorders and cerrelated with the expression of T-cell differentiation 
antigens and activation markers. In aceon He fert of ir. vitro stimulation of peripheral blood 





; 8 antigen was determined. 





Patients 

Skin biopsies were obtained from six patients with plaque-stage mycosis fungoides (MF), five 

patients with chronic dermatitis, six patents wath lichen planus, IO patients with discoid lupus 

erythematosus, six patients with Jessner's lymcho«ytic infiltrate of the skin, 12 patients with 
ous ght eruption (PLE). The patients received no 

treatment during the 2 weeks prior to bicpsr. Only those patients with characteristic clinical and 

histological findings of their cisorder were Spam HM MOLESCCM Sueco showed a 












were negative in all patients with LIS enc PLZ. 


Immunohistochemistry 

Punch biopsies from lesional skin ofal petientswere snap frozen in liquid nitrogen and stored at 
— 90°C until used. Acetone-fixed cryestat secz ons were »rocessed using an indirect immuno- 
peroxidase technique. The monoclonal zntiboz:es anti-CD2, CD3, CD4, CD 5, CD8, CDr1c, 
CD22, CD25, CD71, Leu 8 ari HLA-DR wer: used as the primary antibody (Table 1) and for 


the second step a horseradish reroxidase-1:beE sd rabbit anti-mouse immunogobulin conjugate 





TABLE 1. Mconociweaal antibods panel 























CD Antibedy Scurce* Specificity Dilution 
CD2 Leu 5 BD Pan € cel 1:50 
CD3 Leu 4 BD Pan T cell 1:50 
CD4 Leu 3 BD Helper inducer T-cell subset I:10 
CDs Leu : BD Thymocytes, matere T celis 1: 100 
CD8 Leu 2 BD Cytorcxic/suppressor T-cell subset 1:50 
CDri:c . Leu Ms BD Macrzphaces 1:40 
CD22 Leu 14 BD Pan E cells 1:50 
CD25 anti-ILzR DAKO Activated TB celis tirò 
CD71 OKT 9 Ortho Tine ik receptor 1:25 
— Leu 3 BD ‘Immunoregulatory’ T and B cells 1:25 
_ HLA-DR BD 3 celis, acttvated T cells, macrophages — 1:25 








* BD, Becton & Däckinson, *un-y Vele, GA, U.S.A. Ortho, Ortho Diagnostics, 
Raritan, NJ, U.S.A. DAKO, Eakopstts, E bien. Denmark. 
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was used.’ The incubation time for both the first and second step was 30 min. Peroxidase was 
revealed using diaminobenzidine and hydrogen peroxide. The sections were counterstained 
with haematoxylin and embedded in malinol. The percentage of positively stained cells was 
estimated semiquantitatively by two independent observers. 


Cell activation studies 

Peripheral blood mononuclear cells (PBMC) obtained from healthy donors were isolated on 
Ficoll-Hypaque. T cells were isolated after rosetting with neuramidase-treated sheep red blood 
cells. CD4* and CD8* cells were isolated by immunomagnetic separation of T cells. To isolate 
CD4* cells, T cells were incubated for 30 min with anti-CD8 and anti-Leu 19 monoclonal 
antibodies. The T-cell suspension was depleted of CD8* and Leu 19* cells using sheep anti- 
mouse immunoglobulin labelled magnetic beads according to the manufacturer's instructions 
(Dynabeads, Oslo, Norway). The resulting unlabelled cells were used for activation studies and 
on FACS analysis were >95% CD4*. The CD8* cell suspensions were isolated using a 
comparable method. These suspensions contained > 90°, CD8* cells. 

Cells were cultured in RPMI supplemented with 109; fetal calf serum for 3 days. For 
activation studies, PHA (2:5 ug/ml), Con A (s ug/ml) or monoclonal anti-CD3 (ascitic fluid, 
I : 10:6) with phorbol myristate acetate (1 ng/ml) were added to the culture media. Unfixed cells 
were analysed for marker expression by FACS, after incubation at o°C with appropriate 
dilutions of FITC or phycoerythrine-labelled antibodies. Statistical analysis was performed 
using the t-test for paired comparisons. 


RESULTS 


Immunohistochemistry 

In all the biopsies there was a predominance of CD3 * T cells, whereas CD22* B cells were few 
or absent. The results of staining with monoclonal antibodies against Leu 8 and HLA-DR 
antigens are shown in Figure 1. The lowest proportions of Leu 8* cells were found in MF (mean 
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FIGURE 1. The proportions of Leu 8* and HLA-DR®* cells in the dermal infiltrates of patients with 
mycosis fungoides (7 = 6), chronic dermatitis (1 = 5), lichen planus (5 = 6), discoid lupus erythematosus 
(n= 10), psoriasis vulgaris (m= 12), polymorphous light eruption (7 =6) and Jessner’s lymphocytic 
infiltrate (n — 13). Shown are the mean + SE. 
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FIGURE 2. Expression of Leu 8 on cuitusec circulating T-cell subsets: day o (W), day 3 without PHA 
stimulation (@) and day 3 with PHA simulados (BR). mcasured by flow cytometry. The mean percentage 
of Leu 8* cells + SE is shown /» = 4). 


12^,, range §-20",,’. In all six cases more than 75... of the infiltrating cells expressed HLA-DR 
antigens. The highest proportiens of Leu $^ ceils were found in LIS (mean 68"), range 40- 
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80", )and PLE (mean 57",, range 2¢-80°,,. Inemiy three biopsies was Leu 8 expression found 
on less than 60°, of the celis. In both LIS and PLE tac staining with anti- HLA-DR was largely 
confined to macrophages and endothelial celis, whereas the lymphocytes were generally not 
reactive. In the other dermatoses studied. the percentages cf Leu 8* cells varied between 10 and 
60?, and in 21 of 33 biopsies the percentage of Leu 8° cells was lower than 30°,,. HLA-DR 
expression varied from 20 to 90%. In only rine 5/33 biopsies was the proportion of HLA-DR * 
cells 60“, or more. 

Our results have demonstrated an inverse rel: 











iorship between the proportions of Leu 8 and 








in the same section. There was no relgtionsnip between the relative proportions of CD4° and 
CD8* T cells and the number of Leu 3 ! cells, [a ome cese of MF there was a predominance of 
CD8* T cells (c. 7¢",,) while ordy 20^, of the T cells expressed Leu 8. In all the biopsies studied, 
CD25- and CD71-expressing cells were few (s-10".,) or absent and no differences were found 
between the diseases studied. 





* 


Cell activation studies 

There was a significant decrease in Leu 8 artiga? expression on day 3 in PHA-stimulated T cells 
as measured by flow cytometry (P «o:cor) This decrease was observed in both CD4^ 
(P < 0:005) and CD8* (P «o: oo1) T celis (Fig. 2). Similar reductions in the proportions of Leu 
8* T cell subsets were seen after stimulation weh Con A and anti-CD3 with PMA (Fig. 3). In 
PHA-stimulated T cells the decline of Leu £ expression was paralleled by a marked rise of 
CD25-expressing T cells on day 3. 
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FIGURE 3. FACS analysis of Leu 8 expression on peripheral blood T cells and CD4* cells after 3 days’ 
culture. 


DISCUSSION 


At present there is no generally accepted explanation for the low numbers of Leu 8 expressing T 
cells as observed in skin infiltrates of various benign and malignant dermatoses. This Leu 8 
deficiency was first described in patients with mycosis fungoides (MF) by Abel et al.* who 
proposed two possible explanations. The neoplastic cells in MF might derive from a Leu 8~ T- 
cell subset at high risk for malignant transformation, or the Leu 8 antigen might be lost during 
malignant transformation.* In extended studies the same group noted that deficiency of Leu 8 
and Leu 9 antigens was much more prevalent in MF than in various benign dermatoses.“ It was 
therefore suggested that determination of the percentages of Leu 8* and Leu 9* cells may bea 
useful criterion to differentiate between MF and cutaneous inflammation.? However, sub- 
sequent studies demonstrated low numbers of Leu 8* T cells in several benign conditions as 
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well, indicating that Leu 8 expressicn 1s not specifically linked to malignant transformation and 
can not be considered as a reliable diagncstic criterioa. ^ >° In the present study low numbers 
of Leu 8* T cells were found aot only m "AF. but also in several reactive skin disorders. In 
chronic dermatitis, lichen planus, disccic luous erythematosus and psoriasis vulgaris we found 
3094 or less Leu 8 expressing cells in 21 of 33 (64°) o the skin biopsies. In 1987 Ashworth et al. 
reported low proportions cf Leu 8^ cells in zhe dermal! infiltrates of patients with DLE.? They 
suggested that the Leu 8 deficiency in the skin of DLE mig at reflect selective infiltration of Leu 
8^ T cells in this condition. 

The results of the present study suggest that there may be another explanation for the Leu 8 
deficiency as observed in the skin infiltrates of various benign and malignant dermatoses. We 
found a clear-cut inverse relationship between the proportions of Leu 8* T cells and HLA- 
DR+ T cells, generally considered to represent activa:ed T cells. In biopsies from patients with 
LIS and PLE, with high numbers of Leu $^ T cels, the endethelial cells and macrophages 
strongly expressed HLA-DR antigens, but HL ÀA-DE T cells were few or absent. In contrast, 
in MF there were very low numbers of Le: 8* T cells and the majority of T cells expressed 
HLA-DR antigens. In the other conditions studied inzermediate numbers of Leu 8* and HLA- 
DR+ T cells were present (see Fig. 1;. In addition, in:skin biopsies from one patient with DLE 
and one with lichen planus the perivascular infikrates showed a high proportion of Leu 8* and 
HLA-DR- T cells, next to infiltrates in cther parts o the same biopsy with a predominance of 
Leu 87, HLA-DR' T cells. 

A similar inverse relationship berween HLA-DR and Leu 8 expression can be found in 
reactive lymph nodes and in the zonsils. In the psracoetical T cells about 80%, of the T cells are 
Leu 8*, while these cells do not generally exoress HLA-DR antigens.’ These findings suggest 
that the differential staining of T lymphocytes for Leus in various skin disorders may reflect the 
state of activation of these T cells m the sxin infiltrates. Our 1 vitro studies that showed a 
decrease of Leu 8 expression on T celis after stimulaticn with mitogens provide further evidence 
for the relationship between Lev 8 expression amd T-cell activation. Our results are in keeping 
with others, who have found a decline of Leu 8 expre sion from 57 to 12% after stimulation of 
peripheral blood lymphocytes with PH.A.!? This occarred, as in our study, with the expected 
increase in CD25 expression. 

It is tempting to speculate that Leu 8 ceciciency in cetaneous lymphoid infiltrates results from 
local T-cell activation of the infiltrating T cells. However, selective infiltration of activated Leu 
8- T cells into the skin cannot be excluded. Several stadies have demonstrated that activated T 
cells adhere much better to beth endothelial cells and keratinocytes than unstimulated T 
cells.! !? Furthermore, the recent finding that the Leu 8 antigen is homologous to the homing 
receptor Mel-14 is of interest, ^ as Mel- :4 mediates the horing of periheral blood lymphocytes 
in peripheral lymph nodes. Further studies to define me rok of Leu 8/Mel-14 in the homing of 
T lymphocytes in the skin are in progress. 
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SUMMARY 


In this study, the nature of non-immune immediate contact reactions (NIICR) produced by 
cinnamic aldehyde, benzoic acid and sorbic acid were investigated, with particular interest in 
the ‘quenching’ ability of eugenol. Three groups of human subjects were studied, and the 
guinea-pig ear was also used as a model of NIICR. Cinnamic aldehyde, benzoic acid and sorbic 
acid were all able to produce NIICR in the majority of subjects studied. There was a strong 
correlation between the susceptibility of each subject to each urticant, but no correlation 
between the susceptibility to NIICR and age, atopic status or tanning ability. Eugenol caused a 
reduction in NIICR induced by all three urticants. This *quenching' effect was apparent even 
when the eugenol was applied up to 60 min prior to application of cinnamic aldehyde, and its 
effect was not eliminated by washing. In the guinea-pig-ear model, ear thickening was induced 
by all three urticants, and this response was inhibited by eugenol. 


Contact urticaria is a skin reaction commonly characterized by a weal and flare response 
occurring on intact skin within a few minutes to an hour after contact with certain rapidly 
absorbed agents.! Minimal reactions may show as erythema with no oedema, and the onset of 
the reaction may, uncommonly, be delayed for up to 6 h. Depending on the aetiology of the 
reaction, contact urticaria can be divided into two types: immunological, an IgE-mediated 
response which only occurs on the skin of subjects who have been previously sensitized to the 
offending substance; and non-immunological, a non-IgE-mediated response which occurs 
without prior sensitization. Reactions of the latter type are termed non-immune contact 
urticaria or more correctly, non-immune immediate contact reactions (NIICR).? The 
mechanism by which substances produce NIICR is not known, but the agents include cinnamic 
aldehyde, benzoic acid and sorbic acid. Cinnamic aldehyde can also produce a type IV delayed 


Correspondence: D.A.Basketter, Environmental Safety Laboratory, Unilever Research and Engineering, Colworth 
House, Sharnbrook, Bedford MK44 1L Q, U.K. 
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hypersensitivity contact reaction in previously sersitized mdividuals. In contrast, benzoic and 
sorbic acids rarely produce contact allergy. 

Quenching is a term used to describe the phenomenon hen a chemical reduces the potential 
of a fragrance or other material to sensitize. The same term has been used to describe the 
diminution of NIICR. Eugenol has been reported as quenching delayed hypersensitivity 
reactions to cinnamic aldehvde.? and ako as reducing NI ICR induced by cinnamic aldehyde.*? 

This paper describes investigations using three groups cf human subjects to assess the nature 
of NIICR induced by a number of materials, and to determine the quenching by eugenol. 





METHODS 


Materials 

The fragrance mix and the individual components were obtained from Hermal-T'rolab 
(Denmark). Cinnamic aldehyde, prequenched cinnamic aldehyde and eugenol were supplied by 
Quest International, Ashford, Kent. Benzoic acid and sorbic acid were obtained from Sigma, 
Poole, Dorset, U.K. All were made up in petrolatum aniess otherwise stated and applied to 
subjects under occlusion using 11-mm Firn caambers (Epitest Oy, Finland). 











Subjects 
Three panels of subjects were employec. The details of the techniques used were optimized as 
experience was gained with each panei. 


Panel A. Twenty subjects who hac previously demonstrated delayed hypersensitivity 
reactions to the fragrance mix were selected and a further eight consecutive patients were added 
with no history of perfume allergy and who were attending the clinic for routine patch tests. The 
nature of the investigation and its possible relevance to their skin problem was explained and all 
completed a questionnaire to determine them atopic status. Blood samples were taken, for 
testing for total IgE, RAST for specific IgE antibody t» grass pollens, house dust mite and 
Aspergillus fumigatus, total anc differential white blood cel] counts, and histamine release from 
basophils induced by anti-IgE and IgG: amtibodies. No patient was on antihistamines or 
steroidal or non-steroidal anti-inflamzmtory drugs durir g the tests. 

Delayed hypersensitivity was tested by appiying the fragrance mix (16%) and its individual 
ingredients (at 2% each) to each subyect’s upper back for 48 h. The reactions were read 
approximately 1 h after removal and at 96 h using the (DRG scale. 

Immediate contact reactions were also assessed on the volar aspect of the forearms to the 
fragrance mix (16",) and its separate components(2 °“, ) at the same time as conventional tests on 
the back. Test sites were occluded for go min using ::-mm Finn Chambers (Epitest Oy, 
Finland) and on removal of the patches :he sites were wiped gently and reactions recorded 
immediately using a scale of E1-R3 for erythema and U for an urticarial weal. The sites were 
also inspected 24 and 96 h later, and any type IF allergi reactions noted. 























Panel B. Forty-one consecutive patient: in the Contac: Clinic were tested on the forearm for 
their immediate contact responses to-cumnemic aldehyde /2?5), eugenol (294) and to a cinnamic 
aldehyde/eugenol mixture (2°, of each) with a covered contact time of 30 min. The sites were 
read 30 min after patch removal using the scale Rr-R3 as above. In one patient eugenol was 


applied to the skin and then cinnamic aldek yde put on the same sites at various times afterwards. 
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Panel C. Eighty housewives were recruited by questionnaire and were asked whether they 
would take part in a study to investigate immediate reactions to a number of spices and flavours. 
Those with a known allergy to perfumes were not included and those who participated in the 
study were asked to sign an informed consent statement. 

Each test material (50 jl) was applied under occlusion to the volar aspect of the forearms of the 
volunteers. All materials were made up at a concentration of 2^, except prequenched cinnamic 
aldehyde which was prepared at 4%, (equivalent to 2%, cinnamic aldehyde). The substances 
were applied, four or five per arm, and left for 20 min. The site of application of the materials was 
constant in each volunteer, except that the order on each arm for those attending in the afternoon 
was reversed (the morning: afternoon attendance was 40:40). After removal of the patches, the 
skin sites were gently wiped once with a tissue. Erythema was scored 10 min later using a scale of 
Ri-R4, with + to indicate intermediate reactions. The presence of oedema and sensations felt 
by the panellists were also recorded. 


Guinea-pigs. In these studies, previously untreated Dunkin-Hartley guinea- pigs of 300-400 g 
body weight were used.? All the test materials were made up in 96", ethanol and four drops 
(approximately 75 u1) were applied and gently spread over the ears of groups of the guinea-pigs. 
The thickness of the ears was measured in two places with a Mitutoyo thickness gauge prior to, 
and at intervals of 30, 60, 90 and 120 min after application of the materials. 

In the first experiment, each urticant at 10°; in 96^, ethanol was applied to the left ears of 
groups of 10 animals, and the urticant plus eugenol at 10"; to the right ears and readings of ear 
thickness taken. In a second experiment, eugenol at 5°, ina 70: 30 mixture of acetone: polyethy- 
lene glycol 400 was applied 120, 60, 30 or 15 min prior to, or 30 min after the application of 59, 
cinnamic aldehyde to groups of eight guinea-pigs. Readings were taken before and after the 
application of the cinnamic aldehyde. The two readings obtained for each animal at each time 
interval were averaged to give a single reading. The increase in ear thickness was calculated by 
subtracting the ear thickness prior to application from the ear thickness at each time interval. 
The maximum increase in ear thickness for each animal was then determined. 


Analytical methods 

Total IgE was determined using the Phadebas PRIST system ( (Pharmacia), and total IgG4 by 
single radial immunodiffusion using antiserum supplied by Seward Immunostics. Specific IgE 
to grass pollen, house dust mite, D. pteronysinnus and A. fumigatus were determined using the 
Phadebas RAST system (Pharmacia). 

Histamine release from whole blood was investigated using a procedure similar to that 
previously described.’ Blood (6 ml) from each patient was heparinized (150 U) and diluted with 
1:5 ml Tris ACM medium containing human serum albumin (0-3 w/v). Aliquots of blood (o5 
ml) were added to 0:5 ml aliquots of anti-IgE and anti-IgG, serum (diluted to 1:20 and 1 :40 
final concentration) or o:5 ml Tris ACM alone (spontaneous release), and incubated at 37 Cfor 
60 min. The total histamine content was determined by the addition of o: 5 ml blood to o: 5 ml 
Triton X-100 (1 mg/ml final concentration) in Tris ACM. All tubes were centrifuged at 1 500 g 
for 30 min at 4°C, and the supernatant removed and stored frozen. Histamine was determined 
using an automated fluorometric method based on those previously described.*'? The results 
were corrected for spontaneous release (unless otherwise stated) and expressed as a percentage 
of the total histamine content. 
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Panel A 
Delayed hypersensitivity reactions. Cf the 20 patients who had previously shown a reaction to 
the fragrance mix, only 10 produced delayed hypersensitivity reactions sustained to 96 h in this 
study when the fragrance mix was applied to the back (Table 1). Seven of these individuals also 
ive to cinnzmic alcohol, four to isoeugenol, three 
to hydroxycitronellal, two to geraniol, oae to eugenoland one to oak moss absolute. Six subjects 
also developed delayed hypersensitivity reactiens on the forearm where the fragrance mix was 
applied under occlusion for only 4c mir. Four =f these alse reacted to cinnamic aldehyde, three 
to cinnamic alcohol, one to isoeugeno! and one © hydroxvcitronellal. None of the eight patients 
who had no history of perfume allergy reacted to the fragrance mix or any of the ingredients. 










kasd 


Immediate reactions. In the 10 cenármed fragrance-allergic subjects, cinnamic aldehyde 
produced an urticarial weal in one and noticeab.e erythema (R2 and R3) in four, whereas the 
fragrance mix and other fragrance chemicals creduced only a very slight pinkness (Rr). In the 
18 non-allergic subjects (Table 2). cinn aldehyce produced an immediate urticarial 
reaction in eight and significant erythema m four. The fragrance mix caused an urticarial 
reaction in two, cinnamic alcchol caused eryt=cma in two and geraniol caused erythema in one 
subject. 





nca 
ox) 











TABLE 1. Delayed hypersensitivity and irnediate-cercact reactions in fragrance allergic subjects (Panel A) 


aM BLAME TNTT HMM AE a AAA AONE ADAAN P ii o MALA HAN IUe rm HEP mts MN NI IHABLT HAUPT aaa 1 AAMUHARUBTETIIEUTTT9HBANI AMAT mnm 


Patient number 








z 12 18 3 7 It 4 I9 20 Total 

Fragrance mix 16°; +++ å ttt 00 Roto t+ ++ tH +t +H + + IO 
Rr* * 7 Ri* * Rı* 6* 

Cinnamic aldehyde 2°, +++ t+ + o sedg s eu 3 7 
Rz* Ri* s R: UR» R3 Ra3a* R2 Ri 4* 

Cinnamic alcohol 2°, ais i o— RORGE qe vds i3 5 
* * * Ri R1 Ri: Ri Ri 3" 

Isoeugenol 2"; oi + $ + 4 + 4 

Hydroxycitronellal 2? + + 4 ++ a 
* 1* 

Geraniol 2°, to doe Ri R1 2 

Eugenol 2°, deo : 

Oak moss absolute 2°; + + I 

Amylcinnamic aldehyde 2“, o 

Petrolatum ` o 
Delayed hypersensitivity reactiens to the fragrance mis and its mgredients were assessed by 48-h occluded patch 





challenge on the back. Reactions were scored immediately and at 96 h using the ICDRG scale (+ to + + +). 

Immediate contact reactions were assessed by a 40 min occladed patch en the volar aspect of the forearm, and were 
scored immediately after patch removal iR erythema 2-3: U, urticarial weab, and again 24 and 96 h later for signs of a 
delayed reaction(*). 
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TABLE 2. Immediate contact reactions in fragrance non-allergic subjects (Panel A) 

















6 1 8 16 4 9 12 13 17 i$ 21 22 23 24 25 26 27 28 
Fragrance mix 16°; UR; Ri URi Ri 
Cinnamic aldehyde 27, UR3 UR3 R2 UR: Ri Ri: UR2 UR3 R2 UR3 Ri Ri Ri UR2 UR2 Ri R2 R2 
Cinnamic alcohol 2*., R2 Rr Rr R Ri Ri Rr Rr R2 
Hydroxycitronellal 2°, Ri Ri 
Geraniol 2%, R2 R1 Ri Ri 





Immediate contact reactions to the fragrance mix and its ingredients were assessed by a 40 min occluded patch on the 
volar aspect of the forearm. Reactions were scored immediately after patch removal (R, erythema 1-3; U, urticarial 
weal). 

Only fragrances showing a reaction are included. 


TABLE 3. Relationship between presence of allergy and development of immediate reactions to 
fragrance materials 





Allergic subjects Non-allergic subjects 
Number of Total Number of Total 

Fragrance reactions number Ratio reactions number Ratio 
Cinnamic aldehyde 

Urticarial reactions I 7 O14 8 21 0:38 

All reactions 6 7 o: 86 20 21 0-95 
Cinnamic alcohol 2 5 O4 12 23 0:48 
Fragrance mix 3 IO 0:3 4 10 O4 
Geraniol o 2 o 6 26 0:23 
Hydroxycitronellal o 3 o 2 25 oog 





Immediate contact reactions to the fragrance mix and its components were assessed by a 40 
min occluded patch on the volar aspect of the forearm. Reactions were scored immediately after 
patch removal. The ratio indicates the fraction of the subjects displaying an immediate skin 
reaction. | 


There was no relationship between NIICR and the presence of delayed hypersensitivity to 
any of the fragrances (Table 3). | 


Relationship of immediate responses to atopic and histamine release status. Histamine release 
induced by anti-IgE antibody from basophils in blood taken from the subjects showed a 
significant correlation with their total serum IgE level (r = 0:48), but this was not the case with 
anti-IgG4. Seven subjects had IgE levels above 200 IU/ml and their completed questionnaires 
confirmed, together with their RAST estimations, that they could be considered atopics. There 
was, however, no qualitative or quantitative relationship between the NIICR of atopics and of 
non-atopics, or with the actual level of IgE found. 


Panel B 
Immediate reactions to cinnamic aldehyde, eugenol and cinnamic aldehyde/eugenol mixture. Of 
the individuals tested, 23/41 (55%) reacted to cinnamic aldehyde to some degree (Table 4). In 
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TABLE 4. Immediate -eactiom to cinnamic aldehyde, 
and cinnarric aldebsydc ceugenol ruxture 





I F 43 
2 2 3: 
3 F 38 
4 F 50 
S F 26 
6 F 19 
7 F 39 
8 F 35 
9 F r3 
IO F 17 
II F TS 
12 F 26 
13 F 35 
14 F 28 
IS F ac 
16 M pe 
17 M z8 
18 M. &3 
19 F s 
20 M 28 
21 F 32 
225 F i2 
23* F 25 





Immediate contact rezztiongs to a mixture of cinnamic 
aldebyde/eugenoel (LA; E: asd cinnam:c aldehyde alone 
(CA^ were assessed oy à 30emin occluded patch on the 
volar aspect of the forearm. Reactions were scored 30 
min after patch removal iR, erythema 1-3; U, urticarial 
weab. 

=q indicates that ihe mcacsons to cimaamic aldehyde; 
eugenol were equal so thosezo cinnamic aldehyde alone. 

i, indicates that the reaestion to cimmamic aldehyde: 
eugenol was lower than that to cinaamic aldehyde 
alors. 

* Although the scores for the reactions were identi- 
cal, visual comparison sf the two sites indicated that 
reactions to cinna mic alcichyde/eugenol were lower 
thas those te cmnamic aldehyde alore. 


IO the reaction was urticarial, in seven it was erythematous (R2) and in six there was slight 
pinkness (R1). Of these, 40°, (9/23) showed quenching of the reaction when eugenol was 
combined with cinnamic aldehyde. No reactions were seen to eugenol in any subject. 





Pretreatment of the skin enth 2%, cugenoi. On the forearm of one non-allergic subject, 2°, 
cinnamic aldehyde was tested fer 15 man occlasion on untreated skin and on sites where 2°, 
eugenol in petrolatum and petrolatum aione had been applied at various times from 8 h to 5 min 
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before. When eugenol or petrolatum was put on to the skin between 8 and 1-5 h preceding the 
immediate patch test to cinnamic aldehyde, they had no influence on the reaction. When they 
were applied 5-75 min before the immediate test, however, there was an inhibition of the 
reaction on treated compared to normal skin. This inhibition on the petrolatum pretreatment 
site was slight, and was ascribed to the petrolatum acting as a slight barrier to penetration of 
cinnamic aldehyde. The quenching of the cinnamic aldehyde response on the eugenol-treated 
sites was greater and was consistent. 

In a second experiment a week later, eugenol (2?,) and control petrolatum were applied to 
sites on both arms for 60, 30, 1§ and § min, then washed off the sites on the left arm only. 
Immediately 2°, cinnamic aldehyde was applied for 15 min to all sites. Eugenol in contact with 
the skin for only 5 min before being washed off, failed to diminish the NIICR to cinnamic 
aldehyde. However, prior contact with skin for 15-60 min followed by washing produced some 
degree of quenching of the immediate reaction, but far less than on sites where it had not been 
washed off. 


Panel C 

Cinnamic aldehyde, benzoic acid and sorbic acid all produced erythematous reactions in most of 
the subjects (Table 5). The mean reaction scores for these materials differed significantly from 
the mean score for petrolatum (all P>o-o01). Cinnamic aldehyde produced the strongest 
reactions, with oedema in 16 subjects, and sensations (mostly described as itching) in eight 
subjects. Benzoic acid produced slightly less intense reactions, although oedema still occurred 
in 1§ individuals and sensations in 17. Sorbic acid produced only mild erythema in most of the 
individuals with no oedema and only mild itching in one subject. 

Eugenol inhibited the formation of erythema caused by cinnamic aldehyde, benzoic acid and 
sorbic acid and in all cases this was significant (P < 0-001, Table 3). The reaction to cinnamic 
aldehyde was reduced by eugenol in $6 subjects, remained the same in 19 subjects and was 
increased in five subjects. The corresponding figures for benzoic acid were 71 reduced, nine the 
same and five increased and for sorbic acid, 59 reduced, 16 the same and five increased. In 
addition, reactions to prequenched cinnamic aldehyde were less intense than those to cinnamic 
aldehyde alone in 61 subjects, the same in 12 and were higher in seven subjects. The mean score 
for prequenched cinnamic aldehyde was significantly less than that for cinnamic aldehyde alone 
(P <0001). 

Of the five subjects whose reactions to cinnamic aldehyde were increased by the presence of 
eugenol, four also gave a stronger reaction to prequenched cinnamic aldehyde compared to 
cinnamic aldehyde alone. Correlations seen between reaction intensities produced by cinnamic 
aldehyde and benzoic acid (r = 0:518), cinnamic aldehyde and sorbic acid (r = 0-398) and benzoic 
acid and sorbic acid (r= 0-418) were in all cases statistically significant (P < 0-001). 

No correlations were found between the intensity of reactions of any of the urticants and age, 
tanning ability or atopic status. 


Guinea-pigs 

All three urticants produced an increase in ear thickness which was maximal at around 30-60 
min (Table 6). The addition of eugenol reduced the maximum level of increase caused by each 
urticant, in each case by around 50%,. The reduction in the increase in ear thickness was 
significant for cinnamic aldehyde (P < 0-001) and benzoic acid (P < 0-05), but not for sorbic acid 
where the response was more variable. 
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TABLE 6. Mean increases in guinea-pig ear thickness (um) induced by cinnamic aldehyde, benzoic acid and sorbic acid in 
the presence and absence of eugenol 





suspe eine ene Maximum 

Material 30 60 go 120 increase 

Cinnamic aldehyde 217:42:20:32* 14122-1371 IOLG+1219 22:355 10:66 21742+2032 
Cinnamic aldehyde + eugenol — 109:47 + 16:00 $410 t10:92 3962+889 3175 t7: 62 109:47 + 16:02 
Benzoic acid 158-75 + 34:04 I81:10 t 2743 1000741676 1348742794 19532 € 28.70 
Benzoic acid + eugenol 71:37 £25'14 74:67 t 9:14 $5:62 13:97. 746741168  109:47 t 14722 
Sorbic acid 55:62 + 23°36 96:77-30:48 69°35+24°13 S7T'IS t 1219  I19:12 t 29/21 
Sorbic acid 4- eugenol 38:1 £27:17 33:27 + 30:98 12:70 +3022 . 22:358 £3327 — 5410 + 28-95 





Materials were prepared in 96°, ethanol at 10°,,. Four drops were applied to the ears of groups of 10 guinea-pigs, and 
thickness readings taken prior to and at intervals after application as shown. *Values shown are means ( + SEM) of the 
readings (um). 

The mean maximum increase in ear thickness was calculated from the maximum increase in ear thickness measured in 
each animal. 


The quenching effects of eugenol applied at intervals prior to cinnamic aldehyde are shown in 
Fig. 1. Eugenol applied 15, 30 or 60 min prior to cinnamic aldehyde produced an almost total 
inhibition of the response. When eugenol was applied 120 min prior to the cinnamic aldehyde, it 
produced less, but still marked, inhibition. Eugenol applied 30 min after cinnamic aldehyde 
caused a small but noticeable reduction in the previously induced oedema. 
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FIGURE 1. The inhibition of cinnamic-aldehyde-induced guinea-pig ear swelling by eugenol. Eugenol 
(594) in 70:30 acetone:PEG4oo was applied 120, 60, 30 and 15 min prior to, and 30 min after the 
application of 5° cinnamic aldehyde. The increase in ear thickness was measured at 30-min intervals for 
2 h following cinnamic aldehyde application. Each point is the mean + SEM of readings taken from eight 
animals. No reaction to 52; eugenol alone was observed. x , 120 min prior; O, 60 min prior; O, 30 min 
prior; ., 15 min prior; 6, no eugenol; lil 30 min after. 
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In Panel A, which included those with and vwiibout preven perfume allergy, 26 of the 28 
participants (9375) produced NIICR to z^, cimmemic aldehyde, and confirmed the lack of a 
relationship between delayed hypersensitivicy to perfumes and NIICR. In the second panel of 
subjects, the incidence of NIICE to 2*5 cinnami aldchyde was lower (approximately §§°,,), but 
with the refined techniques anc timings used for the third, more extensive, group of subjects 
(Panel C), only two of the 80 subjects :2:: ^,^ aed to produce a more intense reaction to 
cinnamic aldehyde than to petrolatum alone. *dtnough mo previous extensive study on the 
incidence of NIICK to cinnamic aldehyde has been published, these results tend to confirm the 











findings of an earlier study? im which inmediate reactions were observed in all 16 subjects 
patch tested on the antecubital fossa wita 2°, einmamic aldehyde in petrolatum. 
In Panel C, reactions to 2",, benzoic acid and 2°,, sorbic acid which were higher than those 








produced by petrolatum alone were seen in 94°. and 66", cf subjects, respectively. This level of 


incidence was somewhat higher than thet reported by Lahti,!! who observed reactions to 5%% 
benzoic acid in 43°, and reactions te 2:5 4, sorbec acid in r«?, of the r 10 patients studied. Lahti 


a 


reported that reactions were seen more fr2quert v in male than female subjects. In the present 






immediate skin reactions did not correlate in amy way with the incidence of atopy or age was 
confirmed by our study. There was asc no correlatien between the ability to tan and 
susceptibility to NIICR. 

Although 26 of the 28 subjects in Panel A produced NIICR to 2”, cinnamic aldehyde, some of 
the reactions being urticarial in nature, the fragrance mix which also contains 2%% cinnamic 
aldehyde produced reactions in only seven subjects, mostly mild erythema. This suggested that 
one or more of the other components n the mix was inhibiting the immediate response to 
cinnamic aldehyde. Since eugenol has been shown to inhibit or ‘quench’ skin reactions to 
cinnamic aldehyde,* it was suspected chat this ingredient may have been at least partly 
responsible for the diminution. This suspicion was confirmed in the study carried out in Panel B 
where reactions to cinnamic aldehyde/cuzeaol«were diminished compared to those to cinnamic 
aldehyde alone in 40", of the subjects who acted. Studies in the third extensive panel of 
subjects gave further confirmation, where the scoring system and numbers of subjects were such 
as to allow statistical analysis. “he results revealec that reactions to cinnamic aldehyde/eugenol 
were significantly lower than those to cinmarnic aldenyde alone. Similarly, reactions to 
prequenched cinnamic aldehyde <a maxture cf flavour ingredients consisting of cinnamic 
aldehyde, eugenol and limonene in the proportiers t0: 7: 3 used by the perfume industry) were 
significantly lower than those to cinnamic aldelu de. However, Susskind and Majeti!? failed to 
find any evidence of physicochemical imteractiom between cinnamic aldehyde and eugenol. 

The quenching effect of euzeno! was also shown to be apparent in one subject even when 
applied up to 60 min prior to the cinszamic aldehyde, and its effect was not eliminated by 
washing, unless this was done within § main of apicicarion. This protracted action of eugenol was 
also noted in the guinea-pig ear, where eugenc! caused a diminution of the swelling response 
even when applied up to 2 h prier to cnnamic a dehyde. 

Although no specific attempt was mace n tas study tc investigate the mechanisms involved 
in the production of NIICR, a numbe- of poimrs emerged. In the study on Panel C, subjects 
produced reactions to all three urticauts though to widely different degrees. This suggests a 
broad range of susceptibility te NIICR which didi not correlate with age, atopic status or tanning 
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ability. However, susceptibility to each contact urticant correlated well with the other two 
urticants tested, and this may suggest a common mode of action. 

The pattern of quenching seen with eugenol may also throw some light on the mechanisms 
behind NIICR. In this study, eugenol inhibited reactions to all three urticants, both in humans 
and guinea-pigs. The mechanism whereby eugenol produces this quenching is unknown, and 
may be of a non-specific nature (e.g. local vasconstriction). It does not appear to involve the 
release of histamine, as the pure H, antagonist terfenadine is without effect on NIICR.'? 
Eugenol has been shown to have an inhibitory action on the cyclo-oxygenase pathway of 
arachidonic acid metabolism,'^ and may thus inhibit prostaglandin production. It has been 
suggested that this action is responsible for its quenching action on NIICR.'* Indomethacin, 
which is also known to inhibit cyclo-oxygenase, has similarly been shown when administered 
orally, to inhibit reactions to benzoic acid,!? but not to cinnamic aldehyde.! ’ 

This pattern of inhibition has been seen in guinea-pigs in our laboratory. Lahti et al.!*, 
however, using a similar guinea-pig model of NIICR showed that indomethacin inhibited 
reactions to cinnamic aldehyde, but not to benzoic acid. Other non-steroidal anti-inflammatory 
drugs applied topically have been shown to inhibit NIICR to subsequent applications of both 
benzoic acid and cinnamic aldehyde.'? The inhibition was thought to be due in part to 
percutaneous absorption and a systemic effect. These results tend to suggest different 
mechanisms of action of benzoic acid and cinnamic aldehyde. 

UV-irradiation, which can cause a reduction in cell-mediated immune responses in the skin 
by both local and systemic mechanisms, can also produce a long-lasting dose-dependent 
inhibition of NIICR induced by benzoic acid.?° Whilst the time course of this effect is similar to 
the time required for repopulation of the epidermis by Langerhans cells following UV-induced 
depletion, there is no other evidence to connect these events, and the mechanism for the effect of 
UVA and UVB on NIICR is unknown. 

Although tentative suggestions can be made, the mechanisms involved in producing NIICR 
require further investigation. The pattern of reactions produced in the guinea-pig ear model of 
NIICR closely resembles that observed in humans and further studies with this model may 
provide the key to elucidating NIICR. 


REFERENCES 


font 


Odom RB, Maibach HI. Contact urticaria. A different contact dermatitis. Cutts 1976; 18: 672-6. 
Larmi E, Hannuksela M, Lahti A. Effect of capsaicin and local anaesthesia on non-immunologic immediate contact 
reactions. Euro Symp Contact Dermatitis 1988; Heidelberg. 
3 Opdyke DLJ. Inhibition of sensitization reactions induced by certain aldehydes. Food Cosmetics Toxicol; 1976; 14: 
197-8. 
4 Guin JD, Meyer BN, Drake RD, Haffley P. The effect of quenching agents on contact urticaria caused by cinnamic 
aldehyde. 7 Am Acad Dermatol 1984; 10: 45-51. 
5 Allenby CF, Goodwin BF], Safford RJ. Diminution of immediate reaction to cinnamic aldehyde by eugenol. 
Contact Dermatitis 1984; 11: 322-3. 
6 Lahti A, Maibach HI. An animal model for non-immunologic contact urticaria. Toxicol Appl Pharmacol 1984; 76: 
219-24. 
7 Siraganian RP, Brodsky M]. Automated histamine analysis for in vitro allergy testing. I. A method utilising 
allergen-induced histamine release from whole blood. 7 Allergy Clin Immunol 1976; $7: 525-40. 
8 Evans DP, Lewis JA, Thomson DS. An automated fluorimetric assay for rapid determination of histamine in 
biological fluids. Life Sci 1983; 12 (part ID: 327-36. 
9 Siraganian RP. Refinements in the automated fluorimetric histamine analysis system. 7 Immunol Methods 1975; 7: 
283-90. 
10 Mathias CGT, Chappler RR, Maibach HI. Contact urticaria from cinnamic aldehyde. Arch Dermatol 1980; 116: 74- 
6. 


t2 


606 R.3.Saffosd.et c. 


It 
I2 


13 
14 
15 
16 
17 


r8 


19 


20 


Lahti A. Non-immunologic contact urticaria. Acta Derm Vraerzol (Steckh) 1980; 60 (Suppl. 91): 1-49. 

Susskind R, Majeti VA. Occupational and enviremmenta! silerge problems of the skin. 7 Dermatol 1976; 3: 3-12. 
Lahti A. Terfenadine does not inhibi non-immanclogic centact urticaria. Contact Dermatitis 1987; 16: 220-3. 
Rasheed A, Laekeman G, Totte J et al. Eugeno! and prestegiarstin biesynthesis. N Eng 7 Med 1984; 310: 50-1. 
Rietschel RL. Mechanism of action of eugenol arc c-limenepre m-contact urticaria. 7 Am Acad Dermatol 1984; 11: 
$21. 

Lahti A, Oikarinen A, Viinika L e: al. Prostaglandins ia contact urticaria induced by benzoic acid. Acta Derm 
Venereol ( Stockh} 1983; 63: 425-7. 

Guin JD. Mechanism of action of eugenol and d-Emonene in coniact urticaria: reply. 7 Am Acad Dermatol 1984; x1: 
521. 

Lahti A, McDonald D, Tammi R, Maibach: H. 1985; ?hamoscolegica! s:udies on nonimmunologic contact urticaria 
in guinea pigs. Arch Dermatol Res 1936; 279: 44-9. 

Johansson J, Lahti A. Topical non-steroidal antmfammatory drugs ichibit non-immunologic contact reactions. 


‘Contact Dermatitis 1988; 19: 161-5. 


Larmi E, Lahti A, Hannuksela M. Ultraviolet light inhibits non immuaciogic contact reactions to benzoic acid. Arch 
Dermatol Res 1988; 280: 420-3. 


British Journal of Dermatology (1990) 123, 607-613. 


Cutaneous sodium lauryl sulphate irritation 
potential: age and regional variability 


ANASTASIA B.CUA,* K.-P.WILHELM*+t AND H.I.MAIBACH* 


Departments of Dermatology, *School of Medicine, University of California San Francisco, CA, U.S.A. and 
TMedizinische Universitat zu Lübeck, F.R.G. 


Accepted for publication 7 June 1990 


SUMMARY 


To investigate differences in response to irritation according to age and site seven young-adult 
and eight elderly females were exposed to 0:25?; sodium lauryl sulphate (SL S) under patch-test 
occlusion for 24 h. Ten anatomical regions were tested: forehead, upper arm, volar and dorsal 
forearm, postauricular, palm, abdomen, upper back, thigh, and ankle. T'he skin responses were 
evaluated 24 h post-patch removal by visual scoring and by transepidermal water loss 
measurements (TEWL). Non-treated symmetrical anatomical regions served as controls. SLS 
induced a mild erythematous reaction on most anatomical regions except the palm and TEWL 
was significantly increased as compared with controls. The elderly group demonstrated 
significantly less susceptibility to SL S-induced irritation for most regions of the body as 
indicated by visual scores and TEWL measurements. In addition, evaluation of the stratum 
corneum water content following SLS irritation demonstrated lower responses in the old age 
group for most regions. The thigh had the highest reactivity and the palm the lowest, in both age 
groups. These data suggest that young adult skin is more sensitive to SLS than old skin and that 
SLS irritation varies considerably with respect to region. Moreover, objective TEWL 
measurements seem to be a better indicator of irritant susceptibility, especially in the elderly, 
than clinical evaluation by visual scoring. 


Individual susceptibility to cutaneous irritation varies considerably depending on a number of 
exogenous and endogenous factors.'^? In recent years, anionic surfactants such as sodium lauryl 
sulphate (SL S) under patch-test occlusion for 24-48 h has been the main experimental model 
for cutaneous irritation on human skin.* Transepidermal water loss (TEWL) measurements 
have been used to assess the integrity of the stratum corneum barrier function and to quantify 
SLS-induced skin damage.” 

Recent studies have determined sex and racial differences in skin irritation. Black skin has a 
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School of Medicine, Box 0989, Surge 110, San Francisco, CA 94143-0989, U.S.A. 
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higher susceptibility to SLS and a different modulatioa of irritant reactions after exposure to 
different amounts of SLS has been demonstrated by TEWL responses.’ Similarly, a greater 
sensitivity to SLS was reported in Hispanic skia thar Caucasian skin.? Lammintausta et al. 
demonstrated no sex-related changes in reactivity to single patch- or repeated open-SLS 
exposure. !? Similar findings were observed bv Tupker et 31.? No general tendency to stronger 
skin reactions between the sexes was found using 11 irritants on patients with hand eczema and 
normal controls. ! 

Studies of irritant responses related to age differences, however, are scarce and conflicting. ! ^! 
Thus, the present study investigated ege and regiona! variability in SLS-induced irritation 
using objective TEWL measurements and visual scoring. We also evaluated the stratum 
corneum hydration state in response to SLS imitation. 





METHODS 
Study population 
Fifteen Caucasian women participated :n the study after giving written consent. The group 


years) women with no apparent signs of skin disease. There was no history of atopy. The study 


was approved by the University of California Committee on Human Research. 
Applications 


Four-hundred microlitres of 0:25?.. sod. urn laury! sulphate (Duponol C, DuPont, Wilmington, 
DE, U.S.A.) dissolved in distilled wazer was applied tə several regions of the body using 
occlusive polypropylene chanibers (Hilltop Laberatory, Cincinnati, OH, U.S.A.) fixed with 
non-occlusive paper tape (Scanpore, Norgeplaster, Oslo, Norway). The patches were kept on 
for 24 h on the following regions: forehead, upper arm (inner middle third), volar and dorsal 
forearm (centre between wrist and elbow), postauricular. palm (thenar aspect), abdomen (2:5 
cm above umbilicus), upper back (scapula), thigh (anterior, upper third), and ankle (medial 
malleoli). Non-treated, symmetrical anatomical regions served as controls. 














Measurements 

Irritation was evaluated 24 h post-patch removal to minimize the effect of occlusion on the 
measurements. The response to irritation was quantified by visual scoring as follows: o, no 
erythema; 0:5, equivocal; 1-0, sight, spory erythema; 2:9, uniform erythema, mild to moderate; 
3:0, intense erythema and 4-o. fiery red; and by measurements of transepidermal water loss 
using an Evaporimeter (EPI ServoMed, Stockhom, Sweden).'* The probe was held in place 
perpendicularly to the skin surface unti. a stable TEWL was established (for approximately 
30s). The skin temperature was measured using a thermistor (Tele-Thermistor, Yellow 





were corrected to a standard skin reference temperature ef 30°C as described by Mathias et al.!° 
The relative humidity (40-49" ,) and room temperature (20-24 C) were uncontrolled but were 
recorded. Relative humidity fluctuations were too small compared to variability measurements 
for detection of a correlation. 

Capacitance (CAP) as a measure for stratum: corneum hydration was measured in duplicate 
using a capacitometer (Corneometer 5&4 820 PC, Courage & Khazaka, Cologne, F.R.G.).?° 
This device works on the principle of capacity ratio of the measuring pad due to the high factor 
of constancy of electricity in water. A standard pressure of 3:5 N was applied . Values of actual 
measurements were registered about 3 s after the probe was applied to the skin. 
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Statistics 

Differences in TEWL and CAP measurements between control and SLS-treated sites were 
tested for significance using two-tailed Student's r-test for paired samples.*! Differences 
between age groups were calculated with two-tailed t-test for unpaired samples.?! 


RESULTS 


Visual scoring 

Visual scores are shown in Table 1. A variation in response to SLS irritation due to age was 
evident. The elderly group had a weaker irritation response compared to the young reflected by 
both mean scores and per cent responders. The old age group showed the highest response on 
the upper arm and postauricular, followed by the forehead. A lower response rate was noted on 
the volar forearm, upper back and abdomen. Several regions including the thigh, dorsal 
forearm, ankle and palm demonstrated no erythematous changes. While any irritant response on 
the palm may show no visible erythema, in a few volunteers palmar reactions were characterized 
by superficial maceration. In contrast, in the young age group, erythema developed on all the 
anatomical regions tested except for the palm, with the highest scores for the thigh. 


Transepidermal water loss 

Although baseline TEWL was not significantly different on most regions between the age 
groups, it tended to be lower in the elderly (Table 2). The application of SLS significantly 
increased TEWL on most sites except for the palm and the ankle. On SLS-treated sites, TEWL 
was significantly lower in the elderly than in the young age group on several regions of the body, 
namely, the upper arm, dorsal forearm, abdomen, upper back and thigh. The highest increase in 
TEWL was noted on the thigh while the lowest was noted on the palm. 


Capacitance 
Baseline CAP did not vary between age groups for all regions except for the upper arm and 


TABLE 1. Visual scores: 24 h post-patch removal 


Young Old 
% wo 

Region Mean+SEM Responders Mean + SEM Responders Significance* 
Forehead O'SO t O19 571 044 t 0:26 37:5 NS 
Upper arm O86 +024 85:7 0:38 - 0:16 soo NS 
Volar forearm 0:93 t 0:23 85-7 O: 134x008 25:0 Pxooos 
Dorsal forearm 0:64 4018 Frå 0:00 + 0-00 o0 P€0-005 
Postauricular O'SOtOIS 714 0:44 t O0: 18 $00 NS 
Palm 0-00 t 0-00 oo 0'00 + 0:00 0'0 NS 
Abdomen 0-86 + 0:26 71-4 0:13 t 0:08 25:0 Pzooz 
Upper back O-86 - 0:24 85-7 O19 t 0-13 25:0 Poos 
Thigh 1436+037 1000 0-00 +0:00 oo Pzooos 
Ankle O14 4 0-09 28.6 O'OO + 0-00 one) NS 


——— M — MM e rennet eon. 


* 'Two-tailed student's ;-test. NS, not significant (P > 00s). 
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TABLE 2. SLS-trritan: patch-test reactions: transepidermal 
water lass measurements “TEWL, g/m?/h) 


Region Toung Old Significance 





Forehead 
Contro! 7T EIg 48-17 NS 
SLS IS EIU iarts of NS 


Upper arm 
Contre! 38 +07 18-66 P<0-0§ 
SLS 17€ + a 464 16% Pzoos 


Volar forearm 
Control 


3 X4 23.408 NS 
SLS 13 4 


$xtrvo* NS 


Dorsal foeearm 


Control 38507 21£s08 NS 
SLS 1:62 8* 4atis* Paoos 


Postauricular 
Contro! 6:08 6642-3 NS 
Sm IFf4-2:3" 11644 2% NS 


Palm 
Contro: 3ro-77 262493 NS 
SLS 263-40 22°$+8-0 NS 


Abdcme:: 


Contre: 4-09 roton P<OG! 

SLS 202 t47* $1 +18" P SOO! 
Upper back 

Controi 6312 3:3: r2 NS 

SLS 2335" 6:6 + 2:3* P<0-02 
Thigh 

Central Sp Dé 23x98 NS 


SLS 246 € 7. 6G* 


Ankle 
Contrcl $2217 Zg OD NS 
SLS &5-r& 29213 NS 


— 
pt 
ba 
Ra 
E 


Pzoos 


* Differences were compzred between contro! and SLS- 
treated «tes, NS, nct sgnificont (P > 0:08. 





postauricular where CAP was sign:ficartly higher in the elderly (Table 3). SLS irritation did not 
influence CAP in the young. However, stratum corneum hydration was decreased after SLS 


treatment in the elderly for most regions. 


DISCUSSION 


Sodium lauryl sulphate, an anionic surfactant, is a known cutaneous irritant.* Although the 
exact pathomechanisms of SL S-irritat.or are unknown, keratin denaturation, emulsification of 
lamellar lipids in the intercellular spaces of the stratum corneum and chemotaxis and 
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TABLE 3. SL S-irritant patch-test reactions: capacitance 





Region Young Old Significance 
Forehead 

Control 973t35 89:5 tT3 NS 

SLS 771 *1032 959343 NS 
Upper arm 

Control 773t18 92:24 2:9 Pzxoooi 

SLS 7U4t47 INT EST" NS 
Volar forearm 

Control 8rrtil 87939 NS 

SLS 69946 8r1ct52 NS 
Dorsal forearm 

Control 734 £40 84:453 NS 

SLS 67:5t54 64:31 60* NS 
Postauricular 

Control 94:9:t 4:6 I12:77 E25 P<0-005 

SLS 100-1 + 3:2 99:3t47* NS 
Palm 

Control 86:9 t 6:4 71:6t 10:5 NS 

SLS 94:9 t 77 TURd 52 Poos 
Abdomen 

Control 794 £43 79:21 8:8 NS 

SLS 80:245 66:8 41 Poos 
Upper back 

Control 103 1427 1047 t32 NS 

SLS 99:6 t 42 87-9+3:7* NS 
Thigh 

Control 69:2 + 3:6 749 12:8 NS 

SLS 80:2 6:7 66:2t42 NS 
Ankle 

Control §8-1+81 7231t47 NS 

SLS 459 t44 64:9 53:5 P<0-005 
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* Differences were compared between control and SLS- 
treated sites. NS, not significant (P > 0:05). 


chemokinesis of neutrophils eliciting an inflammatory response have been demonstrated.??-2* 

In this study, we investigated the influence of age and anatomical site variability on SLS 
irritation. By visual scoring and TEWL measurements, young adults had a higher irritant 
response after SLS application than the old. A fivefold difference in relative TEWL for different 
regions was noted in the young in contrast to a threefold difference in the elderly group. 
Evidently, the elderly were less susceptible to SLS-irritation. These findings agree with earlier 
studies on the lower irritancy potential with increasing age.!?^!^ Lejman et al. found higher 
irritant responses to SLS in the young than the old.!? Using a variety of excitants, DMSO, 
histamine, ethyl-nicotinate, chloroform-methanol and lactic acid, Grove et al. demonstrated 
milder reactions to these substances with age.!? A decrease in the number of positive reactions to 
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croton oil has been reported with age, but no age dependence was observed for thymoquinone 
and crotonaldehyde.'* 

Few comparative studies on the response o irritation of different regions of the skin have been 
done. Magnusson and Hersle demonstrated a significantly stronger reaction to benzalkonium 
chloride on the upper back than the lower back, forearm or thigh.!? Britz and Maibach 
demonstrated a stronger reaction to 5enzzlkonium chloride and maleic acid on vulvar than 
forearm skin,'? but no differences between vulvar and forearm skin reactivity were found using 
the model irritant SLS at various concentrations. Ir this study, TEWL measurements 
revealed regional variation in reactivity in response to SLS irritation with the thigh as the most 
vulnerable site followed by the upper erm, abdomen, upper back, dorsal and volar forearm, 
postauricular and ankle, with the palm as the least vulnerable location. These findings contrast 
with those of Magnusson and Hersle'? who found the back to be more reactive to benzalkonium 
chloride than the thigh. Nevertheless, susceptibility to SL.5 irritation with respect to region was 
comparable between the two age groups. Sance cutaneous irritant responses to various irritants 
might be mediated by distinctly differen: pathophysiological pathways,?? regional susceptibi- 
lity to diverse irritants vary accordingly. Additionally, stratum corneum barrier properties have 
been associated with stratum corneum lipid composition: ? regions with higher neutral lipids 
and lower sphingolipids were generally associated with superior barrier properties.?? 

Several anatomical and physiological changes occur with skin ageing. However, the 
mechanisms underlying differences in irrtane response with ageing remain unknown. The 
thickness of the stratum corneum remain: unchanged es does the number of cell layers.?" 
Moreover, the stratum corneum turncver time increases with age which means that an irritant 
or sensitizing substance remains longer on the skin;^' a compromised cutaneous blood vessel 
network with ageing may lead to a decreased inflammatory response, decreased absorption and 
decreased clearance.? 7" The penetration of methylnicotinate, testosterone, estradiol, hydro- 
cortisone, benzoic acid, acetyisalicylic acid amd caffeine were studied in young and old age 
groups. Only the penetration of benzo:c ecid amd acetylsalicylic acid was significantly higher in 
the elderly, suggesting that age-related differences in percutaneous penetration are relatively 
small.^? There is also evidence that quan-itauve differences in lipid content of the stratum 
corneum are more accurate predictors of regional variations in skin permeability than either 
stratum corneum thickness or cell nuriber.?? Ir would be interesting to know whether similar 
differences exist accounting for age varigbility in irritant susceptibility. Finally, the effects of 
stratum corneum hydration on irritancv potential is probably non-contributory. In this study, 
baseline CAP did not differ between age zroups on most regions. With SLS treatment, CAP was 
generally lower only in the elderly group, but SLS irritatien was generally higher in the young. 

In summary, a difference in susceptibili:y te SIL S-induced irritation was found between the 
two age groups which appeared to be related to the drderence in response of the stratum 
corneum barrier function and to regiona. variability. Thess data suggest that young adult skin is 
more sensitive to SLS than old skin. Fertnermere. objective TEWL measurements seem to be a 
better indicator of irritant susceptibility, espeziallv m the elderly, than clinical evaluation by 
visual scoring. 
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SUMMARY 


Eleven patients with pemphigus vulgaris and with eye complaints had histopathological and 
direct immunofluorescence (DIF) studies on biopsies of their conjunctivae. In eight of the 
patients the ocular symptoms preceded the other manifestations of pemphigus. None of the 11 
patients had any detectable conjunctival blisters or erosions. The conjunctivitis in three of the 
patients proved on histopathology and DIF to be a manifestation of pemphigus vulgaris. In the 
remaining patients, conjunctival hyperaemia with or without a mucoid discharge was observed, 
but there were no specific histopathological features, although one of them had a positive DIF. 


Conjuctival involvement may occur in pemphigus vulgaris (PV), though the literature 
regarding the clinical and histopathological features of eye involvement is sparse. The 
involvement may take the form of blisters and erosions, though this is regarded as an unusual 
event! as are eyelid erosions.^? There is no consensus of opinion as regards conjunctival 
abnormalities other than blisters, though several textbooks on ophthalmology regard catarrhal 
conjunctivitis as an almost invariable involvement in PV.*-9 Neither recent review articles^? 
nor textbooks of dermatology”! describe this type of involvement in pemphigus and there is 
little literature on the histopathology and the immunopathological findings of the conjunctiva in 
PV. 

The purpose of this study was to investigate the clinical, histopathological and immunofluor- 
escence findings of the conjunctiva in 11 patients with PV who had eye symptoms. 
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Patients 

Eleven patients (nine females aad two males) with PV were studied. They all had eye complaints 
and were referred for ophthalmological evaluation in cur institution. The relevant clinical 
features and laboratory data ase given in Table x. Eight of the patients had oral lesions, either 
alone or in addition to skin lesions, and taree cf them had only cutaneous involvement. All but 
two were newly diagnosed cases of PV and were receiving no systemic therapy. Patients 7 and 11 
were evaluated during a relapse of their PV that had been present for 3 and 5 vears, respectively, 
and who were both on a maintenance dcse of prednisone of 20 mg daily. 





Conjuncttval biopsy 

After informed consent had been obtained a biopsy wasitaken from the infero- temporal bulbar 
conjunctiva following local anaesthesia with cx«>uprocaine drops. Two snip biopsies, 2 mm 
each, were taken under slit-lamp viewing. One was embedded in paraffin wax and then 
processed routinely for histopathology aad the second biopsy was snap frozen for immunofluor- 
escence (IF) studies. Cryostat sections were cut and stained with fluorescein-conjugated 
antisera specific for human IgG and C3 (Tage, Burlingame, CA, U.S.A.). 

















Ocular symptoms and signs 

In eight of the patients the eye symptoms preceded the appearance of mouth and skin lesions by 
several days to months. All the patien:s compiaiaed about irritation and excessive watering of 
the eyes as well as the sensation of having a foreign body in the eye. On examination, in five of the 
patients there was a conjunctivitis with ly peraemia and some mucoid discharge. The remaining 
patient had only conjunctival byperaemia. In ene patient erosions were observed on the lower 
eyelid margin. There was no evidence of conjunctival blisters, erosions, synechiae or 
subepithelial fibrosis. There were no signs of epwthelia! keratopathy or destruction of medial 








FIGURE I. Conjunctiva with suprabasal spl tting cf che epithelium (Haematoxylin and eosin, x 400). 
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canthal structures. Fluorescein staining of the eonjunctivac and cornea gave negative results and 
the Schirmer test was normal. 


Histopathology 

On light microscopy the typical appearance of PV with acantholysis and splitting above the basal 
layer was found in three of the-cases that hed conjunctival hyperaemia with a mucoid discharge 
(Fig. 1). A slight subepithelial lymphocytic infiltrate was detected. In the other eight patients 
the histopathology of the biopsies was either non-spec'fi- or negative. 


Direct immunofluorescence 

Direct IF performed on the biopsies of the comjunctivae revealed in four patients the typical 
pattern of PV, with intercellular deposits of [gts in the:ecidermis. In one of the patients there 
was also seen C3 (Fig. 2). These four patien:s included three of those who had the typical 
histopathology of PV. In the other sevea patients, DIF on the conjunctival biopsies was 
negative. 











Indirect immunofluorescence 

An indirect IF test on normal buman skin using che serum ofthe patients was positive in seven in 
a titre of 1/20 to 1/640 and was negative in two others. Irrthe remaining two patients this test was 
not performed. There was no correlation between the indmect IF and the results of the direct IF 
studies on conjunctivae. 
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FIGURE 2. Direct immunoflucrescence of the eonjurctiva showing intercellular deposits of IgG ( x 300). 
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Follow-up 
The eye symptoms rapidly improved following either commencement of systemic therapy with 
prednisone or an increase in the dose in those patients who had relapsed. 


DISCUSSION 


It is stated in a textbook that in patients with PV ‘conjunctival bullae are not common although 
buccal and pharyngeal lesions are frequent, but catarrhal conjunctivitis is almost invariable’.* A 
catarrhal conjunctivitis is reported as a common finding among patients in Brazil with endemic 
pemphigus, ‘fogo selvagen’.'* Both of these observations were made in the days before IF 
techniques were applied for the classification of bullous disorders. The first documented case of 
PV in which IF studies were carried out on the conjunctiva was in 1975, and intercellular IgG 
staining was demonstrated.' More recently, conjunctival involvement with positive direct IF 
findings were reported in two patients with pemphigus. '* 

The present study confirms that conjunctival blistering and erosions are rare occurrences in 
PV, since none of the 11 patients with eye symptoms had any detectable blisters, erosions or 
synechiae. Of importance is the finding that conjunctivitis is indeed a manifestation of PV as 
determined by the histopathology and IF findings in three of our 11 patients. In all three 
patients the ocular symptoms preceded the other manifestations of PV and this indicates that 
they may be sometimes the earliest sign of the condition. As one of these three patients with 
conjunctivitis had only cutaneous lesions, it would appear that eye involvement is not 
necessarily associated with involvement of other mucous membranes. However, it should be 
stressed that in our study patients were selected for eye symptoms. 

In the remaining eight patients, the histopathological findings were either negative or non- 
specific, although the DIF on the conjunctival biopsy in one was positive. The exact relationship 
between the conjunctival abnormalities in these eight patients and PV is not clear. In view of the 
temporal relationship between the appearance of eye symptoms and PV and the parallel 
regression of both, it would appear that these eye abnormalities may well be related, particularly 
as non-specific conjunctivitis is a known feature of several immune-mediated diseases. ! ? 

The low yield of positive DIF findings in the conjunctivae may be due to the low expression of 
PV antigen. Alternatively, it is possible that the deposition of immunoreactants in the 
conjunctivae is not uniform, resulting in low sensitivity of DIF studies, as has been reported for 
ocular cicatricial pemphigoid. '® 
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SUMMARY 


The proliferation rate, collagen metabolism and collagen and elastin messenger-RNA levels 
were studied in fibroblasts derived from patients who had received many courses of either 
systemic 8-methoxypsoralen or topical trioxsalen PUVA treatment. The proliferation rate of 
fibroblasts as measured by the incorporation of *H-thymidine or by cellular division was 
decreased in those obtained from patients who had PUVA treatment as compared with controls. 
Collagen synthesis was slightly increased in the cells from PUVA-treated patients, but the 
relative collagen synthesis and the ratio between types I and III collagen were unchanged. The 
levels of collagen and elastin mRNAs were increased in fibroblasts derived from the PUVA- 
treated patients. No significant differences in histology or immunochemistry could be found in 
the biopsies taken from topical and systemic PUVA-treated patients. 


PUVA therapy, which is widely used for the treatment of various skin diseases such as psoriasis, 
vitiligo and lichen planus, has the long-term side-effect of premature ageing of the skin.! 
Distinct histological changes have been observed in the connective tissue after PUVA 
treatment, and these include the disappearance of elastic fibres at an early stage and later an 
increased amount of thickened elastin.! No marked ultrastructural changes have been noted in 
the collagen after PUVA treatment, but experimental studies using a nude mouse model and 
fibroblasts have shown that its metabolism may be affected.! PUVA treatment of fibroblasts in 
vitro reduces the proliferation rate,? and UV irradiation reduces the activity of prolyl 
hydroxylase in the nude mouse skin.? Prolyl hydroxylase is a key enzyme for the intracellular 
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biosynthesis of collagen, in the absence of which no proper collagen can be synthesized.* Thus, 
reduced activity could lead te diminished depesition of collagen in vitro. 

We studied the proliferation rate cf skin fibroblasts derived from patients treated either 
topically, with trioxsalen in bath water. cr systemically, with 8-methoxypsoralen, with PUVA 
and measured the metabolism of collagen and the levels of collagen and elastin mRNAs in these 
fibroblasts. 





MET PODS 


The clinical features of 12 patients included in the study are shown in Table 1. Six of the 
subjects had received topical bath trioxsa'en PU V A-treatment as previously described,” and six 
had been treated with systemic oral 8-methoxypsoralen.” The mean cumulative UVA-dose was 
481 J/cm? in the topical PUVA-group and 1450 in the systemic PUVA-group. 

Skin biopsies were taken from the urinvolved skin of tre patients either from the upper arm or 
from the back. Control biopsies were taken during surgery on age-matched patients attending 
the Department of Dermatology at Clu University Central Hospital. 

Portions of the biopsies fer light mucroscepy and immunohistochemical studies were taken 
from the lesional skin of the patients, ard fer light microscopy, were fixed in 4°, phosphate- 
buffered formaldehyde and processed rcutinz!y. Paraffin-embedded sections were cut at 5 um 
and stained with haematoxylin and eosin and Verhoeff van Gieson stains. The sections for 
immunohistochemistry were deparafan:zed and treated with 0:4", pepsin (Sigma Chemical 
Co., St Louis, MO, U.S.A.) to enhance the availability of the antigens.’ Endogenous 
peroxidases were inactivated bv exposing the sections to O1", hydrogen peroxide, and 
peroxidase-antiperoxidase staining for type IO procollagen and fibronectin were performed 





















TABLE 1. Clinica! data of panienes treared with topical or systemic PUVA therapy 





Culture Age Cumulative UVA Site of 

code Diagnosis Sex years) dose (J/cm?) biopsy 

Topical-PUVA 
Tr PV M 60 305 Upper arm 
T2 PV F 74 104 Abdomen 
T3 PV M 60 &57 Upper arm 
T4 PV M 38 343 Upper arm 
Ts PA F 55 527 Upper arm 
T6 PV M 40 450 Upper arm 


Systemic-PUVA 


Si PA F 46 1913 Back 
S2 PV M 34 1179 Back 
S3 PV E 43 1065 Back 
S4 PV 2 42 1210 Back 
S5 PV M 58 2822 Back 
S6 PV Me 48 570 Back 








PV.psoma:is vulgaris. 
PA. psomaxi- arthropathica. 
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according to the method of Sternberger.” The antibody to pro-III collagen was donated by Drs 
J.Risteli and L.Risteli, Oulu. Purification of the antigen and preparation of the antibody were 
performed as previously described.’ The concentration of the antibody was 0-31 mg/ml and this 
was used at a dilution of 1:25. The antifibronectin was obtained from Dako A/S (Copenhagen, 
Denmark). Normal rabbit serum and phosphate-buffered saline (PBS) were used in place of the 
primary antibody for the controls. 

Primary cell cultures were established by routine methods, and subcultured on plastic culture 
dishes in Dulbecco's modified Eagle’s medium (DMEM) supplemented with 10°; fetal calf 
serum, 50 ug/ml of ascorbate, 290 ug/ml of L-glutamine, penicillin 200 U/ml and streptomycin 
100 pg/ml. The analyses of fibroblast cultures were carried out after 4-9 passages. 


Collagen biosynthesis 
Fibroblasts at confluence were incubated for 24 h in DMEM supplemented as above, but the 
serum was replaced with 2%, dialysed fetal calf serum and ['*C]-proline was added. After the 
labelling period the medium was collected and proteinase inhibitors were added to give final 
concentrations of 25 mM Na; EDTA, 10 mM N-ethylmaleimide, 1 mM phenylmethylsulphonyl 
fluoride and 1 mM para-aminobenzamidine. The proteins in the medium were then precipitated 
by adding ammonium sulphate. The precipitates were collected by centrifugation for 30 min at 
10,000 g after stirring overnight at 4°C. These were assayed for [!*C]-hydroxyproline and total 
incorporation of [!*C] radioactivity by a specific radiochemical method. +° 

The cell layer was rinsed with PBS and the cells scraped with a rubber policeman into 2 ml of 
0-4 M NaCl, o:1 M Tris-HCl at pH 7:5, containing the proteinase inhibitors described above. 
The cells were sonicated at 60 Hz for 30 s. These samples were used for assays of total cell 
protein!! and DNA.'* For determination of genetically distinct collagen types, parts of the 
samples were submitted to limited pepsin proteolysis and precipitated with NaCl. The SDS- 
PAGE was performed using 8°, polyacrylamide gels, with and without delayed reduction with 
2-mercaptoethanol.'*:!* The collagen polypeptides were visualized by fluorography!? and the 
bands representing x1 (III), a1 (I) and 22 (I) were quantified with an automatic computing 
densitometer. 


Assays of enzyme activities 
The cells were grown to early confluence and harvested by trypsinization and stored in a pellet 
form at — 70 C for up to 3 weeks. After thawing, they were homogenized in a cold solution 
containing 0:2 M NaCl, o: 1 M glycine, 0-1°, (w/v) Triton X-100, o: 1? (w/v) soya-bean trypsin 
inhibitor and 0:02 M Tris-HCI buffer at pH 7:5 (3-4 x 10? cells/ml). The homogenates were 
centrifuged at 15,000 g for 30 min at 4 C and aliquots of the supernatants were taken for the 
enzyme assays. 

The prolyl 4-hydroxyproline (PH) activity was assayed by measuring the formation of 
radioactive 4-hydroxylase using a [!*C]-proline-labelled type I protocollagen substrate.!? 

For the assay of collagenase activity, the fibroblasts were cultured in serum-free DMEM for 
6 h. The medium was collected and aliquots were subjected to brief trypsin proteolysis using 
O'1-IO ug trypsin per ml for 10 min at 25°C. The trypsin was then inactivated by adding soya- 
bean trypsin inhibitor (so ug/ml), and collagenase activity was assayed by incubating the 
samples with [^H]-proline-labelled type I collagen, as described previously.!” 


Assay of DNA synthesis 
The DNA synthesis was estimated by determining the incorporation of [*H]-thymidine into the 
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trichloracetic acid-precipitable material. The cells were transferred to a 24-well plate, with 
approximately 2 x 10* cells per well. After 4* by pre-incubation, the cells were labelled with 
['H]-thymidine (1 pCi/well) for 4 ^. They were then washed thoroughly with PBS and 
disrupted by incubating for : h at go C in 17, (w/v) SDS, 1 mà Na EDTA and 50 mM Tris- 
HCl at pH 7:5, supplemented with 1 vol of 20 ^, ew) v) trichloroacetic acid containing 100 pg of 
calf thymus DNA as a carrier. The precipitates were collected by centrifugation at 15,000 g for 
20 min, washed twice with r0?,, (wiv. trichloroacetic acid and dissolved in Lumagel, and the 
radioactivity counted. 


Assay of type I procollagen and elastin mRNA steady-state levels 

The total RNA was isolated ss previously described!" and used for a slot-blot hybridization 
assay.'^ The RNA samples were dotted or te nitrocellulose paper, and the filters were 
hybridized with recombinant plasmic Hf677 comtaining cDNA for human pro xr (I) collagen 
mRNA,’ elastin?! and ;-actin.^? The recombinant plasmid was labelled with [*?P] nucleotides 
to a specific activity of 5-8 x 155 c. p.m /ug by niek transistion.^ The amount of recombinant 
["?P]-labelled plasmid hybridized to mRNA was visualized by autoradiography using Kodak 
X-Omat film and cassettes with intensifving #reens. The autoradiograms were quantified by 
scanning with a Kontes K 495coo densitometer connected to a Sepctra-Physics SP411 
computing integrator. 








Other assays 

To study the attachment anc proliferation ef tibroblases, the same number of fibroblasts 
(s x 10°) was inoculated into culture wells and the number of cells or the amount of DNA 
assayed after 24 h and 7 days. 


Statistics 
Wilcoxon rank-sum test (two-tailed) wes used tor the statistical analyses. 


Histological and immunohistochenucal studies 

There was a slight to moderate increase m melanocytes in eight of the 10 skin biopsies from the 
PUVA-treated cases (Fig. 1). There was sight epidermal hyperpigmentation and a minimal 
solar elastosis in five cases, and there was nuclear atypia with variation of the nuclear size, 
staining and orientation of both melanecytes anc keratinecytes in four of the biopsies. Also 
necrotic keratinocytes and thickening of the besement membrane zone were seen. 

Staining with anti-pro II] colagen antibody showed a moderate to strong dermal reaction in 
the vicinity of the subepiderma! basement-membrane zone. and a slight reaction or no staining 
at all around the blood vessels, and the periadmexal and other dermal areas. The findings were 
similar in the control specimens. Fibronectir appeared :o be evenly distributed in all the 
specimens. There were no marked differences 3n the histoiogy or immunochemistry between 
those biopsies from patients who had been treacec with topical or with systemic oral PUVA. 











Thymidine incorporation, proliferation rate and ztiachment ef fibreblasts 
The ['H]-thymidine uptake wa: slightly decreaszdin both the topical PUVA (P «0o: 114) and in 
fibroblasts from those who hac systemic PUVA | Fig. 2a. b). However, when the cells were 


EUN 
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FIGURE 1. Skin biopsy from a systemic PUVA-treated patient (case S 6) showing hyperplasia of the 
epidermal melanocytes with darkly stained nuclei. Haematoxylin and eosin x 140. 
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FIGURE 2. ['H]-Thymidine incorporation and proliferation rate in fibroblasts derived from PUVA- 
treated patients and controls. Control cells and cells derived from PUVA-patients were labelled in two 
separate experiments (a and b) with [^H]-thymidine as described. The values are the mean + SD 

To measure the proliferation rate (c and d) the DNA was measured on day r after inoculation of the 
cells, and parallel flasks were used for the measurement of DNA on day 7. The values are the ratio of DNA 
on day 7 to that on day 1 (mean + SD). Number of cell lines: (a) and (c) controls, n = 4; T-PUVA, n — 6. 
(b) and (d) controls, m= 4; S-PUVA, n— 3. 
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PUVA fibroblasts, and only slightly less in tose fibroblasts from patients who had systemic 
PUVA (P < 0-14) (Fig. 2c, d}. 

The relative attachment of 8breblas:s at 247v vas 1-0 + 0-4 in the control cells, 0:6 + 0-2 in the 
topical PUVA fibroblasts and o-& + 0-5 in the Goreblasts from patients who had systemic oral 
PUVA. 


Incorporation of |!*Cij-proEme, synthesis of .'~C)-hvdroxyproline and activity of prolyl 
hydroxylase 

Total protein synthesis as measured in terms of the incorporation of [ !^C]-proline into the non- 
dialysable fraction was increased slightly ic the PUVA-treated cells (Table 2). Similarly, 
collagen synthesis, measured in terms of the syathesis o? [1*^C]-hydroxyproline was increased 
slightly in the PUVA treated cells (Table 2). The relative synthesis of collagen, expressed as the 
synthesis of [!*C]-hydroxyproline relative te tota: radioactivity, was similar in both topically 





TABLE 2. Total incorporation, synthesis of | *Ci-Iydrexyproliae, collagen types and activity of prolyl 
hydeoxylase in MU" A-trested and control fibroblasts 











Tota! 
incorporation* 


['*]-Hydsexy- 


proline” 





Cell 2 ceee EN EENI EEEE a Ee ae id aes Prolvl hydroxylaset 
line (d.p.m. x 19^?) (dpm. x ro^ > Ratio type II/I} d.p.m. x 10 ^ "/ug protein 
Experiment I 

Ti 2-00 &49 0°30 1:83 

T2 3°09 ce 88 O-12 2:50 

T3 & 47 $5 0:16 2:36 

T4 4 Os t 05 O'IS 2:39 

Ts 6-08 146 O13 1:66 

T6 4°39 1145 og 2°62 
Mean + SD 435 t 1718 DO + 0-9 OT 00r 2:23 t 0:39 
Controls (n = 4) 

Mean + SD p351b 0:96 O45 t Os O21ItO0O04 2:00 t 0:39 
Experiment 2 

Sr 6:65 0:32 0:92 

S2 8:82 0:27 2:09 

S4 TIO 0o31 2°67 
Mean + SD 752t1:38 c 30 Xt 0x2 1:35 t 0:89 
Controls (n= 4) 

Mean + SD I OË tong c: 28 + 0:9 rs +046 


47743150 











T, topical, S, systemic. 

*Fibroblasts were labelled with {'*€]-proine for 24 h, after which hydroxyproline and total 
radioactivity were assayed as described. and are expressed per ug DNA. 

+ The ratiotype II tvpe E collagen was determined arom ^6 -proline-labelled medium collagen, after 
pepsin treatment and 8*;, S19S-gel electrophoresis using delayed reduction. The radioactive bands were 
quantified by densitometer. 

+ Fibroblasts at early comfiuence were harvested and used for the assay of proly! hydroxylase as 
described. 

§P<0-04. 

« P<0-06. 
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and systemically PUVA-treated cells and in the control cells. Because it is possible that UV 
irradiation may affect the relative synthesis of distinct collagen types,** the ratio of type III/type 
I collagen in the cell culture medium was measured after ['*C]-proline labelling, pepsin 
digestion and SDS-gel electrophoresis. The ratio of type III/I collagen in the fibroblasts from 
those topically and systemically PUV A-treated did not differ markedly from the corresponding 
controls (Table 2). The ratio of «1 (1): x2 (I) was also assayed in the same experiments, and found 
to be 2:08 + 0:20 in topically treated cells, 2-0 + 0:3 in systemically treated ones and 2-0 + 0:3 in 
the controls, indicating that PUVA treatment does not affect the relative synthesis of the distinct 
chains of type I collagen or increase the synthesis of «1 (I) trimer. 

As previous studies have indicated that UV irradiation may reduce the activity of prolyl 
hydroxylase, a key enzyme needed for the intracellular biosynthesis of collagen, this activity was 
also measured. It proved to be about the same in the topically and systemically treated cells and 
in the control fibroblasts (Table 2). 


Measurement of mRNA levels of collagen, elastin and y;-actin 
In order to study the relative collagen and elastin mRNA levels, total RNA was dotted on to 
nitrocellulose filters and hybridized with cDNA clones complementary to human pro a1 (I) 
collagen and elastin RNA sequences. Gamma-actin mRNA was measured as a reference RNA 
using cDNA for human y-actin. 

As the mRNA measurements were done in two separate experiments using different 
conditions, the comparisons can only be made within each experiment. The levels of mRNA of 
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FIGURE 3. Collagen, elastin and y-actin mRNA levels in fibroblasts derived from PUVA-treated and 
control subjects. 

Total RNA was isolated and dotted on nitrocellulose filters and RNA was hybridized with *?P-labelled 
pro «1(D collagen, elastin and y-actin cDNAs as described. The radioactive bands were quantified by 
densitometer. 

The mRNA levels were measured in two separate experiments. In (a) the cells were derived from 
patients treated with topical PUVA and in (b) from patients treated with systemic-PUVA. The numbers 
under the figure refer to the cell lines described in Table 1. In each experiment the mRNAs were also 
measured from corresponding control fibroblasts; in (a) and (b) the number of controls was four. 0, 
collagen mRNA; @, elastin mRNA; @, ;-actin mRNA. 
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pro x1 (I) collagen and elastin were increased. in PUVA fibroblasts when compared to 
corresponding control cells (Pig 3, Table 3). When collagen and elastin mRNA were expressed 
relative to the reference mRNA, y-actin- there was a sight increase in the relative level of 
collagen mRNA in both topical PUVA anc systemic PUVA fibroblasts, and in elastin mRNA in 


systemic PUVA fibroblasts, when compared with corresponding control celis (Table 3). 





Collagenase activity 

To study the degradation of collagen, ec lagenase activity was measured from the fibroblast 
media after brief trypsin activation ef the latent collagenase. There was a slight increase in 
collagenase activity in the topically treated fibroblasts (P « 0:375) (Fig. 4). 





TABLE 3. The levels of collagen and glastuin mRNA im comerol cells and cells derived from PUV A-treated subjects. The 
collagen, elastin and y-actin mRNAs were measured ss described in Merhods and in the legend to Figure 3. The values 
between experiments 1 and 2 are not comparable, sic ce the conditions and specific activities of probes were different 


Collagen 
mRNA Colkegen Fissun mRNA Elastin 
(densitometric raR NA! (densitometric mRNA; 
units) F-vaiue acti rRNA P-value units; P-value actin mRNA P-value 
Experiment 1 
Control (n= 4) 28:5 * 21:8 = T2t39 es r704c60 — 484106 —— 
T-PUVA (n=6) 60612t232 2-067 i428 NS 28:2 9:9 NS 4:8: r3 NS 
Experiment 2 
Control (n = 4) $873rt2141 — 2649-7 = 43:0 t 9-8 — 201 — 
S-PUVA (n=4) 7520t1sr8 NS ZEt IS O29 S OoctiTAÀ4 NS 34501 NS 
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FIGURE 4. Collagenase activity in fibroclas:s ders ed from PUVA-treated and control subjects. Medium 
fractions were used for the assay of collagenase activity after brief trypsin activation using type I collagen 
as the substrate. The results are expressed as degradation of [H]-proline-labelled type I collagen, 
DPM x 107 "/ug DNA (mean + SD). Number of cell Enes: (a) control, n = 4; T-PUVA, n = 6. (b) control, 
n= 4; S-PUVA, n -—3. 
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Correlation of parameters measured to cumulative UV-dose 

As there could be a correlation between changes in growth rate, synthesis of macromolecules 
and cumulative UV-dose, all the parameters measured (thymidine uptake, proliferation, 
attachment, collagen and total protein synthesis, collagen, elastin and y-actin mRNAs, 
collagenase activity) were compared to cumulative UV-dose. There was no correlation between 
any of these parameters and the UV-dose in either topical or systemic PUVA-treated patients. 


DISCUSSION 


The proliferation rate of the fibroblasts derived from the skin of patients who had received 
systemic PUVA treatment was found to be decreased. This is in agreement with previous 
studies in which the life-span of fibroblasts was found to be decreased.’ Psoralen photo- 
chemotherapy may affect the growth of fibroblasts 7 vivo, since UVA radiation penetrates into 
the dermis.^? UV irradiation has also been shown to disrupt the cytoskeleton, that is important 
in the control of normal cell growth.?^ 

The measurement of collagen and elastin mRNA levels by hybridization techniques has 
revealed that these mRNAs were increased in PUVA-treated cells. Histologically, UV- 
irradiation alone can cause an increase in elastin, and therefore it is possible that extensive and 
prolonged PUV A-treatment could cause an increase in elastin in vivo. The increase in collagen 
mRNA in cells derived from PUV A-treated patients is surprising. However, some studies have 
suggested that after UV-irradiation there are active fibroblasts that have a large endoplasmic 
reticulum.*” Also, the alteration in collagen and elastin mRNA levels in fibroblasts obtained 
from PUVA-treated patients could be a secondary phenomenon due to decreased proliferation 
of the cells. For example, the level of collagen mRNA is dependent on the growth phase of 
fibroblasts?" and therefore the altered growth rate as observed here could induce changes in 
collagen and elastin mRNA zn vitro. 

Incorporation studies using '*C-proline have indicated that the relative synthesis of types I 
and III collagen was unchanged in the fibroblasts from those who had PUVA treatment. This 
indicates that PUVA therapy im vivo does not affect the gene expression of different collagen 
types of skin fibroblasts. This was further confirmed by the finding that the sizes of individual 
chains and the ratio of at (1)/x2 (I) was similar in the PUVA-treated and control fibroblasts. 
This provides indirect evidence that even long-term PUVA treatment does not induce marked 
changes in collagen gene expression, either by gene selection, mRNA processing, or 
translational efficiency of collagen mRNAs. This is supported by the observation that the 
activity of prolyl hydroxylase, a key enzyme in collagen synthesis, was ners in PUVA- 
treated skin.^? The absence of any marked changes in the quantity of collagen?? and elastin! as 
shown previously, indicates that collagen and elastin gene expresion im vivo is normal in these 
patients. 
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SUMMARY 


No clinically successful topical cyclosporin A (CyA) formulation has been produced, mainly due 
to the apparent lack of drug penetration. This study has produced the first in vitro kinetic data on 
CyA penetration across human cadavar stratum corneum and has shown that addition of the 
penetration enhancers (PE) Azone and propylene glycol to the CyA vehicle significantly 
enhanced drug permeation across the skin barrier. Using flow-through permeability cells with 
5% w/v CyA (Sandimmun®) alone (CyA) or with PE (CyA + PE) in olive oil in the donor 
chamber, the penetration rate (mean + SD ug/cm?/h) into receptor fluid was $3 + 43 (n — 13) for 
CyA and 660 + 175 (n = 7) for CyA + PE. 

The im vivo efficacy of this formulation was assessed in guinea-pigs undergoing delayed-type 
hypersensitivity (DTH) reactions to dinitrofluorobenzene (DNFB). CyA was applied topically 
at the time of challenge and twice daily thereafter. At 24 h, skin reactions revealed that compared 
with appropriate drug vehicles, concentrations of 0:25, 0:5 and 5% CyA + PE hada significant 
inhibitory effect upon the erythema response and this corresponded with significant reductions 
in T-cell infiltrates (0-5 and 5% CyA). No statistically significant reductions in erythema were 
demonstrated with 0-059; CyA + PE, but there was a reduction in the number of infiltrating 
lymphocytes in sites receiving 0:059; CyA + PE compared with vehicle-treated sites (P < O-OrI). 
This suggests that PE permitted some penetration of an otherwise non-immunosuppressive 
concentration of CyA through the skin. 


Cyclosporin A (CyA), which is a fungal metabolite, is a potent inhibitor of T-lymphocyte- 
dependent cell-mediated immune processes. The systemic administration of this drug in low 
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doses has been shown to be extremely beneficii! in clearir g chronic plaque psoriasis,'* a disease 
of unknown aetiology, but which appears to have a T-cell involvement.’ Despite its clinical 
success, dose-dependent, drug-induced =ypertension and nephrotoxicity have been found in 
psoriatic patients on long-term CvA therzpy fer up to 3 vears.^* This has precluded use of the 
drug in less severe psoriasis and other -nmunoderma:elogical disorders. These side-effects 
could be minimized or even abolished if CyA was administered topically. To date no effective 
formulation has been produced, primaz:lv because little is known about the pharmacokinetics of 
percutaneous CyA absorption. 

Although CyA has been applied terically to humans, at concentrations of o: 1-10", in oil or 
unguentum Merck vehicles, it was feuad to be largely inaffective in suppressing allergic contact 
sensitivity reactions," in inducing har regrewth in alopecia areata!” or in reducing lesions in 
chronic plaque psoriasis. ? The fzilure © produce a therapeutic response resulted from 
inadequate penetration of CyA through the skin, especially as no drug was detected in the 
blood. ^!?;'? Despite these failures, it hes been shown that intralesional injection of CyA on 6 
alternate days, produced a significan: resolution of psoriatic plaques within 2 weeks.!? This 
suggests that adequate amounts of locally applied CyA could be as effective as when the drug 
was administered systemicaily. 

The principal barrier to percutaneous absorption is the stratum corneum, which functions as 
a rate-limiting factor in the penetration process, and which many drugs, including CyA, cannot 
cross. * Therefore solvents are usualiv incorporated irto drug excipients to reversibly reduce 
the diffusional resistance of the stratum cozneum. Weter, alcohol, alkyl methyl sulphoxides, 
pyrrolidones, propylene glycol and Azone are all kncwn penetration enhancers (PE) which 
collectively increase the hydration state anc (pid fluidity of the stratum corneum. Eos 

The purpose of this work was to formulate a topical CyA preparation incorporating suitable 
PE and to compare percutaneous absorption of Cy A using this formulation with that of CyA 
without PE. An im vitro technique ixvclving isolated stratum corneum placed in open flow- 
through permeability cells!” was adopted. This methed, which can be used to establish the 
steady-state passage of molecules, relies upon excess test solution being present on the donor 
(upper) side of the skin membrane, in order that the quantity of drug passing through the 
stratum corneum is negligible in propertien. Thereafter, the efficacy of the formulation was 
evaluated in guinea-pigs undergoing cutaneous delaved-type hypersensitivity (DTH) reac- 
tions. Unlike humans, where there has been little, or ao, clmical response with topical CyA, 
guinea-pig skin appears to be relative y permeable to topically-applied CyA, since it effectively 
suppresses DTH responses!? and reduces T-cell infiltrates.' " The aim of this in vivo work was 
to ascertain whether the addition of PE. to an otherwise non-immunosuppressive concentration 
of CyA, could permit the penetratior of sufficient drug through the skin to prevent elicitation of 
the DTH response. 




















SET HOODS 


Drugs 

CyA solutions were made from the 12° . w/v eral preperation of CyA (Sandimmun, Sandoz Ltd, 
Basle, Switzerland) which was diluted witk clive oil tc the required concentrations of 0-05-5". 
The CyA plus PE (CyA+ PE) formulations contained in addition to CyA, 2°, v/v Azone (AZ, 


Nelson Research, Irvine, CA. U.S.A.) and 18", v v propylene glycol (PG, Sigma, Poole, 
Dorset, U.K.). 
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In vitro studies 

Percutaneous absorption measurements were made using modified open flow-through permea- 
bility cells*® containing stratum corneum prepared from human cadaver abdominal skin.?! 
Upper donor chambers held 0:5 ml of 5% CyA + PE containing 30 yl *H-CyA (Amersham 
International PLC) of 370 kBq/ml activity. The total area of exposed stratum corneum in the 
cell was 0:2 cm’. A non-ionic surfactant receptor solution of 6%; w/v Volpo 20 in distilled water 
(Croda Chemicals Ltd., Goole, U.K.) was driven through the lower chamber (volume 80 ul) of 
the cell at 5 ml/h, thereby replacing the receptor fluid 63 times/h and maintaining sink 
conditions. The apparatus and solutions were maintained at 32 t 1^C. The run-through 
receptor solution (2:5 ml) was collected every 30 min during a §-hr period and the amount of 
*H-CyA penetrating the stratum corneum assessed by adding ro ml PICO FLUOR 4o 
(Canberra Packard, Pangbourne, U.K.) scintillation fluid to these samples and counting them in 
a Packard Tri-Carb 4530 scintillation counter. 


In vivo studies 

Animals. Male Dunkin-Hartley guinea-pigs purchased from David Hall, Newchurch, Staffs, 
U.K. and weighing 700-900 g were used. They received a pelleted diet, supplemented with 
vegetables and hay. 


Sensitization. Animals were sensitized to 1-fluoro-2,4-dinitrobenzene (DNFB) by epicuta- 
neous application of 50 ul 10% (w/v) DNFB solution in acetone: olive oil (1: 1) to the dorsum of 
the right ear. 


Skin testing. Skin tests were performed 8 days after sensitization, by application of a non- 
irritant dose of 20 j|] DNFB solution (0:59?;, w/v) in acetone : olive oil (4: 1) to the shaved flank. 
The erythematous reactions were assessed 24 h later using the following scale: 4, red and 
elevated; 3, red but not elevated; 2, confluent pink; 1, patchy pink spots; 0:5, feeble reaction; o, 
no change. 


Topical regimen. Animals randomly received 20 ul topical applications of either 0-0 §,0°25,0°5 
or §% CyA + PE, olive oil or olive oil + PE to three test sites on each flank, immediately after 
drying of the challenge DNFB (o h). The drug was re-applied after 5 h and the animals were 
killed at 24 h when biopsies were taken for immunohistochemical analysis. 


Immunohistochemistry. Following excision, a portion of each skin biopsy was embedded in 
OCT (Raymond A Lamb, London U.K.) and snap frozen in liquid Arcton, previously cooled to 
freezing point by immersion in liquid nitrogen. Cryostat sections (6-8 um), cut in such an 
orientation as to include both the reaction *epicentre' and outer margin of the reaction site, were 
mounted on alum-gelatin-coated slides and allowed to dry overnight at room temperature. 
Slides were stored wrapped in aluminium foil at — 20°C then brought to room temperature 
before fixation for 20 min in acetone prior to staining. 

The three-stage alkaline phosphatase-anti-alkaline phosphatase (APAAP) method was 
employed to demonstrate leucocyte phenotypes, using primary mouse monoclonal antibodies to 
guinea-pig mononuclear cells (Table 1). Secondary antibody, rabbit anti-mouse Igs (Dako, 
Copenhagen, Denmark) was diluted 1:20 in 10°, normal guinea-pig serum. 
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TABLE I. Monoclonal antibodies used in the immunocyrochemical analysis of 
guier- pig mononuclear cells 














Antibody isetvoe Specifmity Seurce Dilution 
CT? Igtr pan T cells Or R. LScheper*  1:2000 
CT6 IgG T cytosexic;suppressor cells Dr R. E Scheper 1:5000 








* A gift from Dr R.LScheper. Paerhologica! Institute, Free University 
Hospital, Amsterdam, The Nethezands. 


Quantitative assessment of cellular ix filtraton. Cell counts in the epidermis and upper 
papillary dermis were performed blind on coded sections. Positive cells (in five consecutive 
areas encompassed by an eyepiece grid occupying c. 50°., of the field of view) were counted using 
a x IO eyepiece and x 25 objective. 


Statistics 

Results are expressed as means + 1 standard deviation. The significance of differences between 
means was determined using Student's z-test ‘for cellular infiltrates) or Mann-Whitney non- 
parametric test (for erytherma scores . 


RESULTS 


In-vitro penetration of CyA 





The addition of Azone (AZ. and propylene glycol (PG? to $*,, CyA enhanced the accumulation 
of ?H-CyA in the receptor fluid during s h “Fig. 12. The amount of CyA penetrating the 
stratum corneum in the absence of PE was 53 +43 ug/cm’/h, whereas the addition of PE 
significantly (P < 0-001) increased CyA absarption teniold to 660 + 175 4g Cy A| cm? /h. After 5 





h, 26% CyA from the PE-contaimipng formulation had penetrated the stratum corneum 
compared with only 0:2?;, from the CvA-only solutica (Fig. 1b). 


Delayed-type hypersensitiviy reactiors on tàe guinea-pig 
Skin reactions. The influence of topical vA, at different concentrations, either alone or in 
combination with PE, on the intens:ty of skin reactions to DNFB at 24 h is shown in Table 2. 





Examination of the guinea-pigs revealed that CyA concentrations between 0:25 and 5% were 
significantly immunosuppressive ard that almost complete suppression of the DTH reaction 
occurred with 5%, CyA. When CyA was applied at a concentration of 0:055, there was no 
inhibitory effect without PE, although a 30°). reduction (which did not quite reach significance 
at P « 0:05) in mean erythema score was achieved with PE compared with its vehicle. There 
were no significant differences in mean erythema scores between CyA and CyA 4 PE at each 
individual concentration of CyA. The PE themselves showed no immunosuppressive effect as 
the mean erythema scores for olive cil - PE. were similar to sites receiving oil alone and when PE 
were applied at 20% v/v in saline to reaction sites in a separate experiment there was no 
reduction in erythema (2:3 * 0:5. 2— 5) eompared with saline-treated sites alone (2:4 t 073, 
n= 6). 
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FIGURE I. Penetration enhancers (PE = AZ + PG) enhanced the percutaneous absorption of CyA in citro 
as shown by (a) cumulative “H-CyA counts for CyA alone (7 = 1 3 wells) and CyA + PE (n= 7 wells); and 
(b) the mean + SD percentage penetration of CyA alone (03) and CyA + PE (6) through stratum corneum 
during 5 h. 


TABLE 2. Effect of topical CyA plus penetra- 
tion enhancers on contact sensitivity reac- 
tions to DNFB 





CyA 

concentration Intensity of reaction 
(Pa wiv) n CyA CyA + PE 
Vehicle IO 28r03 25404 
oos 5 26704 r7+o6 
O25 4 1t9+0-2** 18+0o04** 
Os 3 20+0* D3t0s* 
5o 5 E dint * rie Og to stk 





Results are (4, number of test sites) mean 
erythema + SD. 

Reactions to DNFB assessed at 24 h. 

Symbols represent statistically significant 
differences from vehicle-treated control sites 
(* P «o3; ** P<o-o1 (Mann-Whitney U- 
test? 


Quantitative immunohistochemistry. 'The results from immunophenotypic analysis of the 
lymphocytic infiltrate in reaction sites from animals treated with CyA PE are shown in Figures 
2 and 3. Direct comparisons between CyA and CyA+ PE, at each concentration of CyA, for 
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statistically significant differences from vehicle-trested centrols SStuden's r-test). * P< 01; T P «002. 
O, CyA; lit, CyA+ PE. 


CT7: (pan T cell) and CT6* (T 
differences in the mean number of infi 






significant reductions in the numbers cf CT@ anc CT5' cells at 0-05, 675 and S", CyA+ PE 
but only at 0:5", (CT6 only) and s". fer Cy 
lymphocytes in vehicle plus PE-treated sites com 
and 35°,, for CT6), the reduction in infiltratm 
assumed significance. These reductions over i 
59°, for 005^, CyA + PE compared with oni. 
CT6* cells, respectively. 









* sone. Due to the greater mean number of 
sased with vehicle-treated alone (25, for CT 7 
gecis in skin sites receiving 0-05", CyA+PE 
eoriate vehicle control values were 55", and 
:z*, and r7", for 0:05, CyA for CT7* and 
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The results from this work demonstrete that Azone and propylene glycol (AZ + PG) 
significantly enhanced the penetration of CyA (566€ ug cm^/h; 2:6", after 5 hò through human 
stratum corneum. Chanez and Wevierre** have reported that the removal of stratum corneum 
by stripping resulted in more CyA penetrating the cermis (28%, ) than occurred with intact skin 
(1-5°.,) during in vitro penetration of e 1c", sclutson of the drug. To date, no other im vitro 
kinetic studies comparable to cur own and using :solated stratum corneum have been made with 
CyA. Two short reports have found tha: when tm” CyA was applied to full-thickness skin 77 
vitro, by 48 h only 0-13", of the drug had penetrated through the skin itself in one study** while 
the other recovered 0:33“, from the skin and reseptor fluid.?? Similarly, when 15%, CyA was 
incorporated into an Azone-containing vehicle. Biren er a!.** recovered a total of only 176 ug/ 
cm? CyA after 48 h: percutameous penetratie2 (ir receptor solution) 18 ng cm’, epidermal 
content 78 ng/cm? and derma’ content £o ngam ^. The detection of low amounts of CyA, by 
these authors, both in skin and recepter feics demonstrates the problems of assessing 
percutaneous absorption with hydrophobic meiecu'es when using full-thickness skin. 
Normally, hydrophobic compounds that ares &sorbed through the skin are removed by blood 


in the capillaries immediately underlying the epidermis and usually do not penetrate the full 
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thickness of the skin. In add:tion the ase of saiinc. which was described as a receptor fluid for 
CyA in one study,?? may also be inaporopriaic, since lipophilic molecules are more likely to 
remain in the skin than partition taco the aqueous receptor fluid. This latter point was 
highlighted by Bronaugh and Stewart?? wher they examined the effect of different receptor 
fluids on the permeation cf hydrophobic compeunds. They showed that considerably enhanced 
in vitro absorption through split-thickness skin was achieved, without affecting skin integrity, 
using a 6*4 solution of the non-ionic surfactant oleth 20 Volpe 20) in water as a receptor fluid. 
As a result of these problems this study empleos ed stratuen corneum and used 6°, Volpo 20 asa 
receptor solution. 

The appropriate selection of PE is zn important factor for maximizing percutaneous drug 
delivery. Using 10°, CyA in an oily aleohol gelin e wdy, resulted in a marked improvement 
in 11 out of 18 patients with atopic dermztitis alter 2 weeks’ treatment.?? Even when CyA was 
used at only 0:259; in an alcchol/propylene glveo!containing vehicle, complete hair regrowth 
resulted in a patient with alopecia areata following 16 months’ treatment.^' Azone by itself at 
1-5?5 is a potent enhancer ior both xycropixEc and hydrophobic drugs.!? Wooton et a/.?* 
however, found that on addit:on of 18°. PG as a cosolvent to 1%, Azone there was an increase in 
transdermal absorption of metronidazole from 1c to 80°, after 20 h. Based on our results, it 
would appear that a 2%, AZ:18'", PG soivemt system is similarly effective in enhancing 
percutaneous absorption of CyA and woud be safe for topical application in humans, as AZ has 
minimal irritancy when applied neat*” ard FG is widely used at similar concentrations in the 
pharmaceutical and cosmetic industry. 

Our im vivo study showed that CrA, when applied topically at concentrations of 
0:25-5:0% + PE, inhibited contact-semsitivity reactions in the guinea-pig. This finding agrees 
with previous reports of topical CvA successfully ettenusting DTH reactions in the guinea-pig 
when used at concentrations of 1-10; in olive œl 5! *29 or at 15%, in an Azone-containing 
vehicle.?' This suppression is not due t» any amterterence by the CyA with the contactant itself 
since the non-immunosuppressive dilivdrocvclesporin A derivative, dHCyA-d, exhibited no 
inhibitory effect under similar experimental corndations. ? Despite the profound immunosup- 
pressive qualities of topical CyA in the guines-pig, similar effects have not been reproduced 
clinically in contact sensitivity. ^? Extrapolating reswits for the efficacy of topical CyA 
formulations in the guinea-pig to humans :hereícrerequr es caution, especially since guinea-pig 
skin appears more permeable to CyA then bumar skin. It is for this reason we considered it 
important to titrate CyA to à concentration which no longer produced an immunosuppressive 
effect and then determine whether PE would enable more drug substance to penetrate the skin. 
Indeed, 0:05?4 CyA, which alone prowec ncn-mkibitorv, did on the addition of PE produce 
significant reductions in T |*mphocy:es during DTH reactions. This result emphasizes the 
point made by Anderson," that macroscopic assessment of DTH responses does not necessarily 
correlate with the cellular infiltrate found within the reaction site. This was also demonstrated 
by the vehicle results which were similzr macroscopically out microscopically sites receiving PE 
showed slightly greater celimlar responses, possibly because the PE allowed more DNFB 
through the skin. Despite this, the incoc»oratioa of PE with o-0s?4 Cy A appeared to sufficiently 
enhance drug delivery during the induction phase ef the TH reaction so that CyA was capable 
of suppressing lymphocytic mfiltration bw up te so"; compared with controls. Surprisingly, 
despite the observed reductions in lympaoczte nambers, no preferential depletion of either 
CT7* or CT6* cells resulted at any CyA c#mcentration. Paradoxically, numerically more 
‘cytotoxic/suppressor’ positive ceils were present on sections than ‘pan T’ positive cells. This 
observation has been described previously !? and.discussed by Antoniou er al.,>* who suggested 
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that the antigen expression may be modulated on guinea-pig lymphocytes during immune 
responses. 

In conclusion, the results demonstrate that this novel formulation of CyA displays enhanced 
penetration properties over CyA alone and in a laboratory-animal model is effective at low-drug 
concentrations in attenuating lymphocytic infiltration. Its possible clinical potential requires 
investigation in immunodermatological conditions, such as psoriasis. 
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SUMMARY 


Forty patients with relapsing plaque psoriasis involving more than 20% body surface were 
treated either with cyclosporin A (CyA) plus PUVA or the retinoid etretinate plus PUVA 
(RePUVA). They initially received either CyA (2 weeks) or etretinate (1 week) alone and then 
PUVA was given concomitantly until complete remission. The patients were monitored over a 
period of 6 months and any relapse recorded. With each combined treatment regimen, CyA plus 
PUVA and RePUVA, the patients cleared within comparable periods of time (mean treatment 
period of 5:3 vs. 4:7 weeks after initiation of therapy and 3:3 vs. 3-7 weeks after initiation of 
PUVA). However, the cumulative UVA dose required for clearance (110:9 J/cm? vs. 62:1 J/cm? 
(P « 0:035)) and the incidence of severe and early relapses were significantly higher in the CyA 
cohort. Within 6 months severe relapses had occurred in §8°, of Cy A plus PUVA but only in 
1594 of RePUV A-treated patients (P < 0-001). This suggests that the CyA plus PUVA regimen 
as performed in this study is less effective than RePUVA. 


'The first report on the beneficial effect of cyclosporin A (CyA) in psoriasis appeared in 1979.! 
Since then the efficacy of CyA has been established in several open? and double-blind? !? 
trials. Unfortunately, short-term CyA treatment of psoriasis is followed by a high relapse rate*® 
and it is apparent that long-term, low-dose CyA is required. However, extended CyA treatment 
may produce long-term side-effects such as nephrotoxicity,^! ! and possibly an increased risk of 
lymphomas.!^!? One approach to reducing the toxicity of a given therapeutic agent is to 
combine it with another drug with different side-effects. The rationale for such a combination is 
the augmentation of efficacy with a reduction of toxicity by non-additive adverse effects. Cancer 
polychemotherapy is based on this principle and in psoriasis a good example of such an approach 
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is the combination of psoraicn photochemotherapy (PUVA) with retinoids (RePUVA)! 4+5 
which has become standard therapy in a number of centres for severe psoriasis. 

In the present study we investigated whether CyA can accelerate the response rate to PUVA 
in psoriasis, and whether PU VA reduces the relapse rate alter stopping CyA. We have compared 
this combination of CyA and PUVA with an established RePUVA protocol using the response 
to PUVA asacriterion to evaluate the efficacy and using the relapse rate to assess the stabilizing 
effect, of such a combination. 






METHIUDS 


Patients 

Forty patients (29 male, 11 female; age range 24-74 years, mean 45 years) with severe plaque 
psoriasis involving more than 20?, of the body surface were included in this study (Table 1). 
They were otherwise healthy with rz2gard te their history and clinical and laboratory 
examination, except for two pztients who had a asstory ofa previous gastric ulcer. None of them 
had received any systemic antipsoriatic treatment or ultraviolet therapy for at least 4 months 
prior to the study, and none was taking any mextication known to alter CyA metabolism. Female 
patients of childbearing age were excluded from the study. Informed consent was obtained and 
the patients were allocated to either CyA-PUVA or XePUVA treatment by non-random 
matching of age, skin type, severity and extemt cf disease. 












Photochemotherapy (PUVA, 


(Geralen®, Gerot Pharmazeutika, Vienra, Austria) as described elsewhere.!9 Two hours after 
the ingestion of 5-MOP (1-2 mg/kg body weigitt) UVA irradiation treatment was given in a 
PUVA 6000 irradiation unit CH. Waldmann, Werk für Lichttechnik, GmbH, Schwenningen, 
F.R.G.) after determination ef the minimal z 








o^hotetoxicty dose (MPD) in each patient. The 
patients were exposed four times per week, with rest days mid-week and at the weekend, until 


Li 








clearance of their psoriasis. The irrad:stion doses were adjusted according to the individual 
erythema reaction and the response rates of the psoriatic lesions. After clearance the patients 
received PUVA maintenance treatmen: consisting of twice-weekly PUVA irradiation for 4 
weeks and once weekly for another 4 weeks. Az this time maintenance PUVA therapy was 
stopped. 





CyA plus PUVA 
Twenty patients (Table 1) were treatec with Cys 





(Sand:mmun®, Sandoz, Basle, Switzerland) 


TABLZ 1. Demographic dem 


€¥A plus PUVA —. RePUVA 


Number ef patients 20 20 
Maie female ratio 13/7 16/4 
Skin type (II/TH rati) I0/ IO 11/9 
Age (X * s) 4S. t 14 45 t 13 


Duration of psoriasis (years; I9 I6 20 t I$ 
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s mg/kg body weight daily, in two divided doses. Blood levels of CyA (trough levels) were 
monitored twice a week by means of HPLC and ranged from 30 to 590 ng/ml (mean 153 +113 
ng/ml, significantly lower than the therapeutic blood levels in kidney transplant patients of 200- 
400 ng/ml). During the first 2 weeks the patients received CyA alone. Thereafter, PUVA was 
initiated and given concomitantly with CyA until complete clearance was achieved. At this point 
CyA was discontinued and the patients were given PUVA maintainance therapy as outlined 
above. 


RePUVA 

Twenty patients (Table 1) were treated with etretinate (Tigason?, Tegison®, Hoffmann-La 
Roche Comp., Basle, Switzerland), 1 mg/kg body weight daily for 1 week according to our 
established RePUVA regimen.' ' Thereafter, PUVA therapy as outlined above was started and 
given concomitantly until complete clearance. Etretinate was then discontinued and PUVA 
maintenance therapy was given as outlined above. 


Evaluation of treatment success and follow-up 

Treatment success in both groups was assessed as a function of time of PUVA treatment, the 
number of PUVA exposures and the cumulative UVA dose delivered in the PUVA regimen 
until complete clearance was achieved. After clearance, the patients were monitored throughout 
the PUVA maintenance therapy period (2 months) and over an additional period of 4 months 
(i.e. 6 months after clearance) and relapses were recorded. During this period patients were 
allowed to use topical steroids for minor relapses. A recurrence of skin lesions covering more 
than 10°, of the body surface was considered a severe relapse and patients were readmitted to 
PUVA or RePUVA treatment. Statistical analysis was performed using the Student's t-test. 


RESULTS 
Cv À plus PUVA ; 1g 
Out of 20 patients, 17 patients were evaluated. Treatment of one patient was discontinued 
because of paresthesia, and in another because of lack of compliance. One patient did not 
respond to CyA and to the subsequent combination with PUVA therapy throughout a period of 
6 weeks, despite therapeutic blood levels of CyA. In this patient CyA was discontinued and the 
psoriasis cleared after 4 weeks of treatment with RePUVA. 

During the first 2 weeks of CyA treatment, the remaining 17 patients improved with respect to 
lesion thickness, scaling and erythema. After adding PUVA, complete clearance was achieved 
within a mean period of 3:3 weeks of PUVA treatment and a mean of 13:3 PUVA exposures. À 
mean cumulative UVA dose of 110:9 J/cm* was required to achieve this result. The mean time 
required for clearance from the initiation of CyA therapy was 5:3 weeks (Table 2). Six months 
after clearing four patients had remained in complete remission, three showed a recurrence of a 
few lesions and 10 had experienced severe relapses (Table 2). Six of these 10 patients had already 
relapsed during PUVA maintenance. 


RePUVA 

All 20 patients were evaluated. One week after initiation of etretinate the lesions had improved 
with respect to their scalyness but were unchanged with respect to lesion thickness and 
erythema as previously reported.!*'!? After initiation of PUVA patients were cleared within a 
mean period of 3:7 weeks, requiring a mean of 14:6 PUVA exposures and a mean cumulative 
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TABLE 2. Evaluation of rreatmen success and follow-up in CyA- 
clus-PUVA- and Re?W A-treated patients 








Number of patients 17 20 
Clearing tire (weeks? die, Bans etc is 472+ ro” 
Duration of PUVA treatment 334154" qq ppt 
(weeks! 
Number of exposures 23°34 6-0° 14:6 + 3: 7* 
Cumulative UVA dose J em^ 130 0+ IOF S** 62-14 22-6** 
initial UV A dose tT/cm 39017 Aui do" 
Mean single UVA dose ce tora eT ce art 6 ieee 
Patients with severe 
relapses witfin 6 months. POTENS. Pu ILLS t 
*, Non-significant; **, IP «cc; ***, P «0-05; *"*. P «o-oot. 


UVA dose of 62:1 Pem” (Table 2). The mean ume required for clearance from initiation of 
retinoid medication was 4:7 weeks. After 6 memths 16 patients had remained in complete 
remission, one had a recurrence with a few lesices and three patients had severe relapses (Table 


2). None of these patients relapsed during the FUIVA maintenance phase. 





Side-effects 
Side-effects occurred in only one of the Cy A- 





mated patients. This was a 57-year-old man who 
developed tremor and paresthesia after 2 weeks of CyA treatment. CyA was stopped and the 
patient was excluded from the study. In the etretinate-treated patients the usual side- 
effects! 1° occurred: dry skin, cheilitis end occasional dry rhinitis. These side-effects were well 
tolerated by the patients and subsided when rewaoid treatment was stopped. 





DISC CASON 







The precise mechanism of immunosuppressiaz +y CyA is still unknown. In vitro data suggest 
that CyA interferes with lymphokine-mediated &aterleukin 2) T-lymphocyte activation,*° and 
with antigen presentation by Langerhans cei:s^' and macrophages.** It is also capable of 
modifying HLA-DR expression by erdethe s cells?" and of inhibiting proliferation of 
keratinocytes,7*?? all of which are believed -s be involved in one way or another in the 
pathogenesis of psoriasis. The exact mecharmist: of PUVA action is also unclear, but it is 
assumed to be related to an inhibition cf DNA synthesis as a consequence of photoinduced 
DNA crosslinks.2° PUVA-induced immunosupp-ession is thought to be related to a reduction 
in the number of antigen-presenüng Langerasas cells? ^? and the overall epidermal cell 
allostimulatory capacity.^* PU V A may also dec-ezse the number of circulating T cells, and may 
alter their function, perhaps as a result of impeired interleukin 2 production.??:?? Thus the 
effects of CyA and PUVA may everiap, even thezazh they may result from different mechanisms, 
and the combination of these therapies fcr psorz sis could result in a synergistic beneficial effect. 

PUVA, etretinate and CyA are all effective m clearing severe plaque-type psoriasis when 
given alone but they differ in the speed by waich this result is obtained. Clearance is most 
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rapidly obtained by PUVA,*' whereas the response to etretinate monotherapy is extremely 
slow.'*:!° The response to CyA is somewhere between PUVA and etretinate.?: ^*:!? Since the 
combination of etretinate and PUVA (RePUVA) dramatically accelerates the response of 
psoriasis to PUVA,!*:!*:!" we expected to see a similar acceleration when combining CyA with 
PUVA. Indeed, our results appear to demonstrate that CyA plus PUVA reduces the duration of 
PUVA treatment and the number of PUVA exposures required for clearance. This is clear when 
the results of the present study (3:3 weeks and 13:3 exposures required for clearance) are 
compared with those of another group of patients selected by identical criteria and treated at the 
same institution with an identical PUVA-protocol, but without any other concomitant therapy 
(5:3 weeks and 20 exposures required for clearance). ^ On the other hand, PUVA reduces the 
duration of CyA treatment required for clearing as is evident when our results (5:3 weeks) are 
compared to a patient group treated with an identical dose of CyA (5 mg/kg body weight) alone 
(9:2 weeks).* Thus, the combination of CyA and PUVA accelerates complete clearance, and is 
similar to the effect of retinoid-PUVA. The comparison of CyA plus PUVA and etretinate 
plus PUVA performed in this study shows that both treatment protocols were equally effective 
with respect to the time needed for clearing (5:3 vs. 4-7 weeks), the number of PUVA exposures 
(I3 vs. I4 exposures) and the duration of PUVA treatment (3:3 vs. 3:7 weeks). However, in 
contrast to the ‘Joule sparing’ effect of the combination of etretinate plus PUVA,!*!? the 
combination of CyA plus PUVA was associated with a significantly higher cumulative UVA 
dose (110-9 J/cm*) as compared to the RePUVA cohort (62-1 J/cm?). This cannot be interpreted 
as an effect of patient selection, because both groups were comparable with regard to skin type, 
age, history of psoriasis and severity of the disease. 

The cumulative UVA load is a function of the patients’ individual sensitivity to the phototoxic 
PUVA reaction and the response rate of the disease treated. Phototoxicity testing was performed 
in all patients prior to CyA and etretinate treatment. As both groups showed comparable MPD 
values, the initial UVA treatment doses were also comparable. The higher cumulative UVA 
radiation load in the CyA-treated patients was the result of markedly higher dose increments in 
this group. As dose increments are usually performed in order to maintain a faint erythema 
reaction,"! we conclude that PUVA erythema was suppressed in the CyA-PUVA group. 
Studies are underway to test whether CyA indeed suppresses the UV irradiation-induced 
erythema reaction. Because previous observations have indicated that the efficacy of PUVA is 
maximized when the UVA dose is delivered in erythema threshold doses?! it may well be that in 
this respect CyA antagonizes the PUVA effect. As the long-term side-effects of PUVA are 
related to the total cumulative UVA irradiation load, this CyA effect may increase the risk of 
UVA dose-related long-term side-effects of PUVA. 

The second important issue in this study concerns the duration of remissions. There was a 
remarkably high incidence of severe and early relapses in the CyA group which was statistically 
significantly higher than in the RePUVA group. Moreover, severe relapses occurred in six CyA 
plus PUVA patients during PUVA maintenance treatment which is uncommon in those on 
RePUVA.?? At present, we have no explanation for this phenomenon but it seems that PUVA 
does not suppress the tendency for early relapses in patients with psoriasis treated with CyA. ^? 

In summary, CyA and PUVA are synergistic in the speed of clearing psoriasis but this is not 
dramatic enough to suggest that a CyA/PUVA combination represents a major step forward in 
the treatment of psoriasis. It is certainly not as effective as the results seen with RePUVA 
combinations because of the higher UVA doses required for clearance and the higher and earlier 
relapse rates. Taking into account that PUVA-induced skin tumours may be the result of a 
disturbed immune surveillance? and that the combination of PUVA with a potent immunosup- 
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pressant such as CyA may petentiate long-term risks of PUVA, we conclude that CyA-PUVA 
combinations cannot be recommended in the sreatment of psoriasis. 
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SUMMARY 


A §7-year-old woman with T-cell lymphoma developed subcutaneous tumours and panniculitis 
and also a progressive pancytopenia, 


Subcutaneous tumours and panniculitis have been reported in association with T-cell 
lymphoma. Rarely, Weber-Christian disease in which a panniculitis occurs can be associated 
with a progressive pancytopenia and haemophagocytosis.'~* We report a patient with T-cell 
lymphoma that was associated with panniculitis with a progressive pancytopenia caused by 
haemophagocytosis in the bone marrow. 


CASE REPORT 


In 1988, a 57-year-old woman presented to the Tottori University Hospital with a 3-year 
history of multiple subcutaneous tumours that were non-tender and were present on her face, 
neck, back, legs and arms. These varied in colour from normal to dark red. Her upper lip was 
indurated and oedematous. Some of the nodules disappeared spontaneously to leave areas that 
were slightly hyperpigmented. Treatment with prednisolone produced no improvement. She 
was apyrexial and the oropharynx and vocal cords were oedematous. The lymph nodes in the 
axillae were palpable. 

Laboratory investigations revealed a haemoglobin of 11:0 g/dl, red cell count of 362 x 10*/ 
mm?, white cell count of 3100/mm/, lactic dehydrogenase 277 U/l and an anti-DNA antibody 
titre of 1/320. A gallium isotope scan showed that the subcutaneous nodules were hot spots. 
Uitrasound indicated hepatosplenomegaly and a fatty liver but the fatty liver was not confirmed 
on computerized tomography. An enlarged heart with a pericardial effusion was also shown on 
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FIGURE 1. Haemophagocymsis im tic ocne marrow with s phagocyte surrounded by erythrocytes 
x 1000). 





FIGURE 2. Atypical lymphocytes invading deep ctc the dermis and involving subcutaneous fat ( = 20). 
Inset: the infiltrating cells show cleaved and hypercaromatx nuclei ( x 330). 
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FIGURE 3. Monoclonal antibody UCHL-1 (T-cell marker) labelling of the infiltrating cells in 
subcutaneous fat ( x $10). 


ultrasound. Lymphangiography indicated that the lymph nodes were not involved. A bone 
marrow biopsy taken from the iliac crest revealed atypical lymphocytic infiltration with 
haemophagocytosis (Fig. 1). 

A skin biopsy from a subcutaneous nodule on the left arm showed a panniculitis with a diffuse 
infiltrate of atypical lymphocytes (Fig. 2) that were also invading into the epidermis, small 
vessels, skin appendages and nerves. These lymphoid cells had indented nuclei and immunohis- 
tochemical studies showed cells that were labelled by the following monoclonal antibodies: CD2 
(100^,, positive cells), CD4 (80%, positive cells), B1 and B2 (0",). Cells infiltrating into the 
subcutaneous fat and labelled with the monoclonal antibody UCHL-1 are shown in Figure 3. 
On electron microscopy the cells had irregular shaped nuclei with abundant heterochromatin 
that was condensed towards the nuclear membrane (Fig. 4). 

Following her admission to hospital, the pancytopenia and hypoproteinaemia rapidly 
progressed and the white cell count fell to 900/mm? and the platelet count to 2:7 x 10*/mm?. 
The serum protein level fell from 5:3 g/dl to 3:9 g/dl. She was treated with vincristine, endoxane, 
prednisolone and adriamycin and the multiple subcutaneous nodules reduced in size. However, 
4 weeks later there was rapid enlargement of the lymph nodes, liver and spleen with a rise in the 
level of the serum lactic dehydrogenase and bilirubin. A second course of treatment with 
novantrone, cyclophosphamide, vincristine and prednisolone reduced the Iymphadenopathy 
and serum lactic dehydrogenase level, but the hyperbilirubinaemia did not respond. The 
endophagocytosis of the bone marrow increased and the patient died. No post mortem 
examination was performed. 


DISCUSSION 


Panniculitis may be associated with Weber-Christian disease, Rothman-Makai syndrome, 
malignant lymphoma, infections and immunological disorders.'~° In our patient with T-cell 
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FIGURE 4. Electron micrograph showmg z tumour cell with an irregular cleaved nucleus with abundant 
heterochromatin that is condensed towards the nuclear membrane ( x 13,000). 


lymphoma atypical lymphocytes were found to have invaded the subcutaneous fat and she hada 
panniculitis. Erythrophagocytosis aas beer reported in malignant histiocytosis, Weber- 
Christian disease and malignant lymphoms," anc these disorders when accompanied by 
cytophagia are often rapidly fatal.' However, several cases have been reported of cytophagic 
histiocytic panniculitis thet have nct had a fatal outcome." In our patient, the characteristics of 
the haemophagocytes in the bone merrow could not be determined, but it is of interest that their 
number increased and thet ervthrophagocytosis was accelerated following chemotherapy. 
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SUMMARY 


Four patients with inflammatory bowel disease and severe cystic acne were treated with 
isotretinoin. Two patients had a successful course of treatment without any gastrointestinal 
side-effects. One patient had two episodes of profuse rectal bleeding that were probably related 
to pre-existing haemorrhoids. The fourth patient had a flare-up of his Crohn’s disease after 
starting isotretinoin. 


Patients with severe acne and chronic inflammatory bowel disease present a therapeutic 
dilemma. Although isotretinoin is an accepted treatment for severe acne, it is reputed sometimes 
to cause inflammatory bowel disease, although experienced physicians have not observed this 
association.’ Oral antibiotic therapy for acne may aggravate chronic inflammatory bowel disease 
and systemic steroids that are often necessary for the treatment of this disorder may exacerbate 
acne. Although in our experience patients with severe acne and chronic inflammatory bowel 
disease are infrequently seen, we report four patients with this association in whom we 
considered that isotretinoin was the treatment of choice. 


CASE REPORTS 


Case I 

A 17-year-old man with a 1-year history of Crohn's colitis had severe cystic acne that was not 
responsive to oral antibiotics and was on prednisolone 10 mg daily and predsol enemas for 
moderately active bowel disease. After a 6-month course of isotretinoin at a dose of 0-7 mg/kg 
body weight daily his acne completely cleared. There was no adverse effect on his Crohn's 
disease. 


Case 2 
A 16-year-old man had a 6-year history of Crohn's disease that affected the terminal ileum 
Correspondence: Dr M.P.James, Consultant Dermatologist, Royal Berkshire Hospital, London Road, Reading, 
RGi sAN, U.K. 
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which was currently in remission while en prednisolore 5 mg on alternate days, and he had 
severe inflammatory acne that had been wnresponsme to oral antibiotics. This cleared 
completely with a 4-month course of :sotretincn(0- 77 ma/kg body weight). This patient had no 
gastrointestinal side-effects while on the drug. 





Case 3 

A 31-year-old male had a 5-year history of ulcerative colizs that affected the left side of the colon 
and which was mildly active while on prednisolene 7-5 mg daily. He was also having predfoam 
enemata and was on sulphasaiazine anc metronicazole. Fe had intermittent rectal bleeding from 
haemorrhoids and a long history of infammazorv and scarring acne that had been unresponsive 
to oral and topical antibiotics. His acne mpreved with a 4-month course of isotretinoin at a dose 
of 0:8s mg/kg body weight, but subs2quentiv became active again and required a further 3- 
month course of therapy. Although t5ere wes no worsening of his colitis, the treatment was 


terminated when he had profuse recta] bleeding on twe occasions which on investigation was 
almost certainly from haemorrho:ds. 








Case 4 

A 20-year-old male with a 2-vear history of Crohn's disease affecting the distal colon had severe 
cystic acne. Oral antibiotics had caused an exacerbation c£ his Crohn's disease and he was started 
on isotretinoin, receiving 0-77 mg/kg body weight. On three occasions his colitis became worse 
within 2-6 weeks of starting isotretinoin. This necessitated stopping treatment. Each 
exacerbation lasted 4 weeks and settied witheur specific therapy. 





Rectal biopsy histology 

All three patients with chromic inflammatory bowel disease that involved the colon had mild to 
moderate goblet cell depletion with en exzesseof chronic :aflammatory cells in the lamina propria 
in the pretreatment rectal biopsies. Repez: biopsies performed just prior to cessation of 
treatment with isotretinoin showed ro charze in goblet cell morphology or number and the 
degree of inflammatory cel! infiltrate. Crarcilomata were noted for the first time in the late 
treatment biopsy in Case 4. Both the pre- and the late-treatment biopsies in Case 2 that had 
Crohn's ileitis were normai. 








DISCUSSION 


There are a few reports in the literature of paz erts with chronic inflammatory bowel disease and 
acne who have been treatec with tsotretinoan and suffered no adverse effects on the bowel 
disease.^-* Three of our patients experienced ac gastrointestinal disturbance during isotreti- 
noin therapy. The fourth patient whe hac mildly active disease prior to therapy had an 
exacerbation of bowel symptoms that sppearced to have a temporal relationship to his acne 
treatment. Thus, although isotretinoin may mot alter the clinical course of chronic inflammatory 
bowel disease in most patients, a few might oe intolerent to the drug. 

The histological changes withim the sebaceous giands caused by isotretinoin are well 
established.^? We considered the poss.bil:y that if sotretinoin was to exacerbate chronic 
inflammatory bowel disease it might do this by “drying the bowel mucosa, possibly by causing 
atrophy of the goblet cells. Pretreatment rectal biopsies showed the expected decrease in the 
number of goblet cells in three patients withchronic disease, but no obvious further decrease in 
the late-treatment biopsies. Further conz.rmetien of the lack of effect of isotretinoin on the rectal 
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mucosa is provided by the absence of change in goblet cell morphology and number in the 
normal pre- and late-treatment biopsies in Case 2. This study does not, however, rule out the 
possibility of an altered physiological function of the goblet cells. 

We conclude that isotretinoin can be safely given to patients with chronic inflammatory bowel 
disease. If any patient shows an exacerbation of their bowel disease that might be related to the 
drug therapy, isotretinoin should be discontinued. 
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SUMMARY 


A case is reported of a 23-year-old male with multiple glomus tumours that showed marked 
involution after he had electron beam therapy. 


Multiple glomus tumours of the skin are rare, the number of lesions usually being not more than 
Io. When the number is large, they are disseminated over the body and there is no particular 
grouping.’ We report a male patient with numerous tumours that resembled racemose 
cavernous haemangiomata and which were widely distributed on the left side of the body. 
Following treatment with electron beam irradiation these lesions regressed. 


CASE REPORT 


A 23-year-old man presented with a number of bluish nodules on his left upper arm that 
appeared at the age of 12. Subsequently, similar lesions developed on the left forearm, 
increasing gradually in size and in number. Several bluish macules were noted on his left upper 
back at the age of 18. There was nothing relevant in his family and in his past history. 

On examination, all the lesions were on the left side of the body. There were numerous dark- 
blue to slightly bluish, soft and compressible nodules that ranged from 5 mm to 2 cm in 
diameter. These were arranged in clusters on the back of the hand, the extensor surface and 
inner aspect of the limbs and on the upper back. In the left scapular region there were blue 
patches of skin with telangiectasia. The clustered tumours resembled racemose cavernous 
haemangiomata (Fig. 1a). There was no history of spontaneous pain in these lesions, although 
they were tender in some areas to palpation. The results of routine laboratory investigations 
were all within the normal range. 


Histology 
A biopsy taken from the left forearm showed on histology many irregular vascular spaces lined 


2g = Correspondence: Dr K.Nishimoto, Department of Dermatology, Kagawa Medical School, Kagawa 761-07, Japan. 
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FIGURE I. (a) Many bluish nodules aggregated om the left arm. (b) Almost complete flattening of the 
tumours 2 years after electron irradiation 


with flattened endothelial cells in the lower part of the cermis. Around the endothelium were 
strands and nests of cuboidal cells with rekkirrely small and rounded nuclei that had the 
appearance of glomus cells (Fig. 2). Another skin biopsy specimen from the left upper back 
showed the same histology with a more prominent proliferation of glomus cells around the 
vascular lumen. 

On electron microscopy, a single layer c= ensfothelial cells was seen surrounding the vascular 
lumen and which was separated from the glomus cells by a thin layer of collagen. The tumour 
cells were round or polyhedra! in shape wita a round or oval nucleus which occasionally showed 
an indented margin (Fig. 3). The cells were enveloped by a relatively thick basal lamina. The 
cytoplasm of the cells contained a moderate number of mitechondria with abundant fine 
filaments that formed focal dense bodies Numerous pmocytotic vesicles were seen, mainly 
along the plasma membrane of the glomus cell: 


Progress and treatment 

In October 1987 the patient was commenced en a course of radiotherapy and a total dose of 40 
Gy was given over a period of 4 weeks to tae lesions on the left forearm and upper arm at 10 MeV 
electrons. The lesions in the scapular arza were treated over 3 weeks having 30 Gy at 8 MeV 
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FIGURE 2. Glomus tumour showing vascular spaces lined with endothelial cells and with one to several 
layers of glomus cells around them ( x 65). 





FIGURE 3. Glomus tumour cells (GL) surrounded by basement membrane. Endothelial cell (E) and 
vascular lumen (V) ( x 4394). 
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electrons. There was only « slight decrease im the tumour bulk 3 months after the end of 
treatment, but at follow-up :7 months later the tumours had almost completely flattened (Fig. 
Ib). 


DISCUSSION 


Multiple glomus tumours sre uncommon anc are classified into two types which may be 
localized and generalized.’ However. there are intermediate variants. In the localized type, 
lesions are located in a limited area such as onghe hand or foot. They are usually painful and their 
histology resembles that of the solitary glorus tumour. In contrast, the generalized type may 
involve any area and the lesions are not usually tender and appear more angiomatous on 
histology. Their number can vary zonsidzraolv but rarely exceeds ro in the localized type, 
and may also be low in cases of the generalized type. The tumours tend to be partially grouped 
together but can be very numerous, numbering over 400 1n one report.” They are however 





discrete and can usually be counted. Our peticat had ramerous clustered tumours and so far 
only two similar cases have been repcrted im the Japanese literature.^^ 

The histogenesis of multiple glomus tumours remains controversial and little ultrastructural 
difference can be found between the tumour celis in selitary glomus tumours and in multiple 
glomangiomas. In solitary glemus tumours, the basic stracture of the normal glomus is more or 
less maintained, and these lesions are to be found where the cutaneous glomus occurs. Multiple 
glomus tumours however develop in sites where the normal glomus body is sparse or absent and 
there is usually a considerable vascular component. Multiple glomus tumours have been 
assumed to develop from tissue rudiments’ and from the normal arterio-venous anastomoses.” 
There is a sparse innervation in multiple glomus tumours that ts a minor difference from arterio- 
venous anastomoses. 

The multiple lesions and the unilateral oceurrence of the tumours as seen in our case and in 
others^?-! ! suggests the result of a developmental defec: in the embryo. ' The onset of multiple 
glomus tumours in childhood! ^!? and its association with other malformations^*''* suggests 
that they are of a hamartomsatous nature. 

It is stated that glomus tumours are insensizivc to irraciation and should be treated surgically. 
However, a patient was described who had painful tumours that became painless following 
grenz ray therapy, although there was no reduction in their size. !? Radiation therapy for glomus 
tumours involving the temporal bone ( glomu: juzulare) has been reported to prevent the further 
progression of signs and symptoms and the recommended dose was 45-50 Gy. !5 Although the 
gross angiographic appearance of the tumour did not change significantly, vessel damage with 
fibrosis was observed at autopsy after irradiatzon.'° In our case, the cause of the involution of the 
tumours was not determined although it is likely that dezenerative changes in the stroma of the 
tumour were involved. 

Although malignant transformation of glom 
up of our patient will be necessary to confire 
change. 















us tumours is extremely rare,’ long-term follow- 
‘hat there has been no regrowth or malignant 
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SUMMARY 


A family is described in which five of the six members with the Jackson-Lawler type of 
pachyonychia congenita also had varying degrees of hidradenitis suppurativa. We suggest an 
association between this type of pachyonychia congenita and hidradenitis suppurativa. 


Pachyonychia congenita is a rare genodermatosis which is characterized by a variety of 
ectodermal abnormalities. An autosomal pattern of inheritance is usual. Two major and a 
number of minor forms are recognized. The Jadassohn-Lewandowsky or type 1 variety consists 
of pachyonychia, palmar and plantar hyperkeratosis, hyperhidrosis, a propensity for the 
development of friction blisters, follicular hyperkeratoses and oral leucokeratoses. Distinctive 
features of the Jackson—Lawler, or type 2, variety are the presence of natal teeth and multiple 
cysts on the trunk, axillae, neck and scalp which are thought to represent epidermoid cysts and 
steatocystoma multiplex. Oral leucokeratoses are not generally observed, but the other 
abnormalities as seen in the Jadassohn-Lewandowsky type may occur. 


CASE REPORTS 


Six members of one family were identified as having pachyonychia congenita (Fig. 1). Each 
affected member had thickened, discoloured nails (Fig. 2) and hyperkeratosis with fissuring of 
the feet from childhood, leading to pain and difficulty in walking. With the exception of a 12- 
year-old girl (Fig. 1, III.1) all had hyperhidrosis, blistering of palmar and plantar surfaces and 
multiple epidermoid cysts on the neck and scalp and multiple steatocystoma of back, arms, 
axillae and chest. Two family members (Fig. 1, III.2 and III.3) also had numerous periorbital 
milia and one member (Fig. 1, III.4) had two incisors present at birth. 


Correspondence: Dr P. Todd, Department of Dermatology, Glasgow Royal Infirmary, Castle St, Glasgow G4 oSF, 
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FIGURE I. Pedigree of fam: y. Circle, female; suare, male; shaded symbols, evidence of pachyonychia 
congenita; open symbols, unaffected 





FIGURE 2. Typical thickened, cystroplzc nails and hyperkeratosis (Case I1I-3). 


Five of the six affected family members gave a history of recurrent abscesses particularly in 
the axillae, groins and anogenital areas (Table 1). Three patients had evidence of scarring, 
nodules and sinus track formation im the axi lae. Although two male family members with 
pachyonychia congenita hac a past history ox muld facial acne, none of the females gave a history 
of androgen-related disorders. 


Investigations 

Biopsies of small cysts on tbe ear and arm we:c obtaincd from two members of the family. The 
histological appearance was consistent with the clinica! diagnosis of epidermoid cysts. Patient 
III.4 (Fig. 1) developed an inflammatory lesion on the pmna which was excised and the 
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TABLE 1. Suppurative skin conditions and treatments of affected family members 








Inflammatory Age at 
Case Sex Age skin conditions onset Sites Treatment Examination 
Il-1 F 53 Recurrent 30 Axillae Antibiotics No active suppuration 
abscesses Anogenital 
HI-2 F 2I Recurrent 17 Axillae Antibiotics No active suppuration 
abscesses Groins 
I1I-3 M 23 Recurrent 17 Axillae Antibiotics Hypertrophic, 
abscesses Groins tethered scars and 
hyperpigmentation 
HI-4 F 25 Recurrent I9 Axillae Antibiotics; No active suppuration 
abscesses Groins excision and 
Inflamed Scalp grafting of 
epidermoid axillary skin 
cyst 
Discharging 
sinuses 
IlI-5 M 31 Recurrent 21 Axillae Antibiotics, Sinus tracks and scarring 
abscesses isotretinoin 
Discharging 
sinuses 





histology was suggestive of an infected epidermoid cyst. One patient (Fig. 1, III.4) underwent 
excision and grafting of the axillary skin. Histological examination of the excised areas was 
consistent with the clinical diagnosis of hidradenitis suppurativa. 

The serum levels of IgG, IgM and IgA were found to be within normal limits. The total 
neutrophil and lymphocyte counts were normal. No abnormality was detected in the numbers of 
T helper, T suppressor or natural killer lymphocytes or in the total number of B cells. A number 
of neutrophil functions were examined: random migration, chemotaxis, phagocytosis, and 
intracellular killing. No significant difference was noted between subjects and controls. Nail 
cultures were negative for fungi, yeasts and bacteria. 


DISCUSSION 


The family described here have the typical features of pachyonychia congenita of the Jackson- 
Lawler type. In addition, recurrent and chronic suppuration was a consistent feature in five of 
the six affected family members. The apocrine gland-bearing areas including axillae, anogenital 
regions and groins were particularly affected and varying degrees of scarring were observed. 
An association between hidradenitis suppurativa and pachyonychia congenita has not 
previously been documented. Hidradenitis suppurativa is characterized by chronic suppuration 
and eventual scarring of apocrine gland-bearing skin. Apocrinitis associated with abscess 
formation and development of sinus tracks occurs. The primary event, however, is generally 
thought to be ductal occlusion by hyperkeratosis at the mouth of the apocrine follicle. 57 
Defects in systemic immunity are generally not thought to be important in the pathogenesis of 
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hidradenitis suppurativa,” a’ though it was recently noted that a small subgroup of patients with 
moderate and severe disezse had reduced levelsof T-helper cells.* We found no abnormality in 
neutrophil numbers and functions or in totel T and B ^?rmphocyte numbers. The subsets of T 
lymphocytes and immunoglobulin levels were also estirely normal. This suggests that the 
apparent predisposition of these family members to recurrent abscess formation and hidradeni- 
tis suppurativa was unlikely to be attributable to a shared immune defect. 

ie apparent association between pachyonychia 
congenita and hidradenitis suppurativa. Inflammatory change occurring in steatocystomas 
located in the axillae and groins mav lead so the development of hidradenitis suppurativa in 
these areas. This could account for the deve opment of hidradenitis suppurativa in two patients 
described by McDonald and Reed,” who had aatal teeth, epidermoid cysts and steatocystoma 
multiplex but no other featares of pechyonechia congenita. An alternative explanation is that 
the follicular hyperkerateses of pachvonychia congenita may predispose to the development of 
hidradenitis suppurativa by causing occlus outh of apocrine follicles. T'his seems 











om of the m 
improbable, as most patients with pechyonychia congenita or other hyperkeratotic conditions 
do not develop hidradenitis suppurat.va. The coexistence of the two conditions in this family 
may of course be due to chance. However, since familia: hidradenitis is recognized,? the fourth 
and most likely explanation is that a genetic linkage exists between the two conditions. 
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SUMMARY 
A 59-year-old Caucasian housewife presented with a 2-year history of marked loss of tissue 
substance from the finger and toe pulps and the heel pads. There was no clinical evidence or 
history of urticaria or other inflammatory change. Investigations demonstrated a raised plasma 
cortisol secondary to a left adrenal adenoma. Skin biopsies showed abnormalities of dermal 
collagen, but no evidence of elastin destruction. This case presents an unusual variant of the 
cutaneous atrophy associated with Cushing's syndrome. 


In his 1932 description of the clinical complex that now bears his name, Harvey Cushing! 
Observed that its clinical manifestations were ‘so many and varied as to baffle analysis’. Here we 
report a case presenting a previously undescribed cutaneous sign of Cushing's syndrome and 
review the relationship between Cushing's syndrome and the skin. 


CASE REPORT 


A 59-year-old Caucasian housewife gave a 2-year history of pain on walking associated with a 
loss of tissue substance from the heel pad and toe pulps. For the previous 8 years a similar 
process had affected the hands causing a progressive loss of substance from the finger pulps 
resulting in difficulty in fine manipulation. For many vears she had noticed that her skin bruised 
easily, was fragile and healed poorly. Eight years previously a minor laceration of the right calf 
had failed to heal and required a skin graft. T'wo years before presentation, collapse of the left 
femoral head had necessitated a total hip replacement at another hospital. At that time treatment 
for osteoporosis with calcium and vitamin D, nandrolone decanoate 50 mg every third week, and 
Prempak C 0.625 (oestrogen 0.625 mg daily, norgestrol o.15 mg daily days 17-28 of menstrual 
cycle) had been instituted. 


Correspondence: Dr D.M.MacDonald, Department of Dermatology, Guy's Hospital, London SE1 9RT, U.K. 
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Examination revealed a generally wel. lookmg woman with a rather plethoric face. Erythrosis 
interfollicularis colli was noted, but there was no suggestion of moon-shaped facies or abnormal 
body fat distribution. The skin was thin end transparent, particularly over the anterior thighs 
and shins where the subcutaneous fat wes visible through the thinned epidermis and where there 
was brown haemosiderin pgmentat or Elsewhere there were numerous fine scars and 
ecchymoses. The most marked change however was a dramatic loss of substance from the finger 
pulps (Fig. 1), heels and toe pulps. This was not tender and there was no associated epidermal 
change. There had been no previous suggesnon of inflammation, pain, swelling or erythema. 
The patient was normotensive, the fu-di and visual fields were normal and on general 
examination the only abnormality wes = m id proximal weakness evident on rising from a 
crouched position. 

Full blood count, serum electrolytes and liver function tests, fasting blood sugar levels, 
thyroid function tests, skull X-ray and :xarunation of the urine were normal. Chest X-ray 
showed slight demineralization of the bones with norma! lung fields and hand X-rays (Fig. 2) 
showed no evidence of bcne, reabsorb-ien associated with the abnormal finger pulps. Plasma 
and urinary cortisol levels were eleva-ec (06:00 441 nmol/l, NR 160-700 nmol/l; 24:00 414 
nmol/l, NR < 220 nmol/l: urme free cortisol 2348 mmol 24 h, NR < 150 mmol/24 h) and were 
not suppressed with dexamethasone. Flesma ACTH was unrecordable both before and after 
dexamethasone. An abdominal CT scan showed a well defined mass in the left adrenal, 3:5 cm in 
diameter. Selenium cholesterol isotope scanreng of the adrenal glands confirmed the functional 
nature of this mass, showing marked uptake an the left. with suppression of uptake on the right. 
At operation a yellow lobulated tumou- was excised tegether with the left adrenal gland. The 
histology confirmed that it was a benign acreral adenoma which was encapsulated and consisted 
of mixed foamy and dark cells, arising from an atrophic adrenal gland. 

Prior to the operation, twe skin biopsics were obtained under local anaesthesia. The biopsy 
from the right thigh showed abnorma! collagen in the mid and lower dermis with a basophilic 





FIGURE 1. Loss of tissue substance from the inger pulps. Similar changes were also seen in the toe pulps. 
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FIGURE 2. Lateral X-ray of the thumbs showing no evidence of boney reabsorption associated with the 
pulp abnormality. 
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FIGURE 3. Skin biopsy of right thigh. Note lack of staining of central collagen fibres (arrow). Elastic- Van 
Gieson stain, x 100. 
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FIGURE 4. (a) Skin biopsy ef patient's rgh: great to? pulp. (bò Normal control. There is loss of dermal 
collagen with clumping of elastic fibres ia the lower dermis and deep septae in the patient's biopsy. Both 
Elastic- Van Gieson stain, © 8. 


hue and spindly texture similar to changes previously reported.* This collagen did not stain 
magenta with Elastic- Van Geison stain | Fig. 3) suggesting that it was immature or otherwise 
abnormal. A biopsy from (ne right great me pulp (Fig. 4a) showed decreased amounts of 
qualitatively normal looking collagen wit obvious dermal thinning when compared with tissue 
obtained from a normal post-mortem control (Fig. 4b), and there was evidence of elastin 
condensation both in the lower dermis and in the septae between fat lobules. The subcutaneous 
fat appeared normal and there was no evicenee in either biopsy of an inflammatory cell infiltrate. 
Dermal elastin fibres, although clumped due to collagem loss, were otherwise normal. 


DISCUSSION 


Although cutaneous manifestations of Cushing’s syndrome are well recognized, we are unaware 
of any case showing such marked loss of subcutaneous tissue of the extremities. Our biopsies 
suggest that the signs in our case are due to both qualitative and quantitative changes in dermal 
collagen, and should be regarded as a sewere variant of the known cutaneous atrophy of 
Cushing’s syndrome.? The histologica’ changes seen in the thigh biopsy and the loss of toe pulp 
collagen presumably reflect steroid- nduced derangement of fibroblast function of long 
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duration. There is considerable experimental evidence to show that glucocorticoids have an 
inhibitory action not only upon fibroblast growth but also on collagen synthesis.* 

The clinical features of patients with Cushing's syndrome have been reviewed in several large 
series?" and it is clear that a careful assessment of the skin can provide useful information in the 
differential diagnosis of patients with obesity or with otherwise undifferentiated hypercortiso- 
lism. Bruising, unprovoked or with minimum trauma, was of high discriminatory value in the 
differential diagnosis of Cushing's syndrome from simple obesity, being 10 times more common 
in the former.? Myopathy, hirsuties, striae and plethora were also of differential diagnostic 
significance. Bertagna and Orth’ showed that skin thinning was present in all of their patients 
with adrenal adenoma, but in only 11° of patients with adrenal carcinoma. It seems likely that 
the long-term, moderately raised levels of cortisol associated with adenomas have more potential 
to cause cutaneous changes than do carcinomas which present early with other features. It was 
also clear that signs of androgen excess, such as hirsuties, were much more common in adrenal 
carcinoma, reflecting the generally poorly differentiated nature of these tumours. 

There is a striking clinical similarity between our patient and that reported recently by 
Fischer, Page and Hanna.? In their patient there was preceding inflammation leading to elastin 
destruction and focal cutis laxa of the finger and toe pulps. In our case, however, there was no 
historical, clinical or histological evidence of inflammation and elastin fibres, though clumped 
due to collagen loss, were otherwise normal. We suggest that all patients presenting with this 
clinical picture should have a skin biopsy for elastin stains and serum cortisol estimations to 
exclude Cushing’s syndrome. 
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SUMMARIES OF PAPERS 


Confocal laser immunofluorescence microscopy: a future tool in the differential 
diagnosis of subepidermal (immuno)bullous dermatoses 


M.C.J.M.pDE JONG, S.BnuriNs, K.HEERES, G.]. BRAKENHOFF* AND I. M.LEIGHT 


Department of Dermatology, University Hospital, Groningen, * Department of Molecular Cell 
Biology, University of Amsterdam and ¢ Department of Experimental Dermatology, The London 
Hospital, London, U.K. 


Immunofluorescence microscopy (IPM) of perilesional skin has contributed substantially to the 
differential diagnosis of immunobullous dermatoses (IBD). Difficulties may arise in cases of 
subepidermal IBD characterized by im vivo binding of IgG in a linear pattern at the epidermal 
basement membrane zone (EBMZ). In these cases the level of in vivo bound IgG in the EBMZ 
has to be established, rather than the level of split formation. The use of EBMZ epitope markers 
(anti-BPag, anti-laminin, anti-collagen type-IV and type-VII) combined with double- 
wavelength IFM, provides an excellent means to assess the split level, but is a tricky method to 
use to establish the spatial distribution of IgG epitopes in the EBMZ.! Problems arise from 
technical limitations (resolution) of the optical system relative to the dimension of the EMBZ 
and technical artefacts ('optical shift' and 'colour shift) resulting from double-recording 
procedures and insufficiently selective optical channels. Both colour and optical shift may lead 
to erroneous conclusions as to the spatial relation between green- and red-stained epitopes in the 
EBMZ. 

Confocal laser IF microscopy (CLM/IF) together with computer-aided image analysis would 
seem the method of choice to circumvent these problems.? In the present study unfixed cryostat 
sections of normal human skin were processed for double-fluorescent immunolabelling of the 
various EBMZ epitopes and analysed by a ‘stage scanning’ as well as ‘beam scanning’ CLM 
system. The findings can be summarized as follows: 


(a) successful multiparameter analysis by CLM/IF of spatially related EBMZ epitopes is 
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largely dependent on the selectivity of optical wavelength channels and the possibility to prevent 
optical shifts; 

(b) the fulfilment of these conditions difer waith the type of CLM system explored; 

(c) computer-aided image analysis circumvents the problem of colour shifts and opens new 
ways to use the overlap of green and red fuorescent colours as a valid source of information. 
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Immune deposits in the skin of healthy children 
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Bnv:us, W.H.].vaAN LuIJK* AND 
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Knowledge about the occurrence of immune dezosits at the dermo-epidermal junction (DEJ) in 
the skin of healthy individuals is essential in de-ermining the diagnostic value of immunofluor- 
escence microscopy (IFM) ir: autoimmune connective tissue disorders. Few studies have 
focused on this issue in adults.!? Control IE XN. data pertaining to the skin of healthy children 
are still lacking. The present study atterap:s te Tl this gap and forms part of a broader study in 
children showing clinical symptoms possibly mediated by (autoimmune complexes. 

A total of 21 healthy children (1-14 vears; re male and two female) participated in this study 
with the informed consent of their parents. Biopsy specimens were obtained from both light- 
exposed (wrist, m= 20) and light-protectec skin sabdommal region, n= 21). Unfixed cryostat 
sections were processed for routine IFM, using conjugated antibodies against IgG, IgM, IgA, 
C3c and fibrin(ogen). The fincings can be surmmnarized as follows: Healthy children showed a 
higher incidence of IgM deposits at tte DE] «f light-exposed skin as compared to healthy 
adults.? This was most evident in children less thas ars old (P < 0:05). The IgM deposits at 
the DEJ were found more often in light-exposez © 























75^". than in light-protected skin (14°, ). The 
IF patterns in light-exposed skin ranged from granular (45%) to homogeneous/tubular (40%, ) 
and fibrillar (1094). In most cases, the IgM patterns were discontinuous and showed weak (1 + ) 
to moderate (2 + ) fluorescence. Cac depos ts were found at the DEJ in 25% of light-exposed 
skin specimens. Their presence coincided wath granular but not with homogeneous IgM 
deposits. In one apparently healthy case we færd distinct granular IgM, IgA, IgG and C3c 
deposits at the DEJ in light-exposed buz not im :ght-protected skin. Although this profile was 
suspect for lupus erythematesus, other relevant criteria proved incompatible with this 
diagnosis. Subepidermal capiliary walls ir. liga:-exposed skin occasionally showed granular 
fluorescence for IgM and Cac. Epidermal n uzo ANA was consistently negative. 

From a diagnostic point of view our findir gs «ww the need for careful interpretation of Ig( M) 
deposits at the DEJ, particularly in chilcren les: than 3 years old. 


cene 
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Atopic dermatitis: methodology of patch tests with house dust mite allergens 


P.C.vAN VOORST VADER, P.J.COENRAADS, J.P. NarER, ].G.LIER AND T.E. WOEST 
Department of Dermatology, University Hospital, Groningen 


Positive patch tests with allergens occur in patients with atopic dermatitis (AD)'^? and the 
methodology used varies widely. We performed patch tests with house dust mite (HDM) 
allergens, studying the following variables: allergen concentration, application time, intensity of 
tape-stripping. 

In 20 patients with AD and a positive intracutaneous test and RAST for HDM, patch tests 
were performed with HDM solutions provided by Laboratory Diephuis (LD), Groningen and 
HAL Allergen Laboratory (HAL), Haarlem, containing 20 x , 100 x and 500 x the standard 
concentration used for the intracutaneous test. Purified HD M antigen: 10 and 50 ug/ml P1 Ag 
solution (Allergology Laboratory, University Hospital, Groningen) and as controls LD and 
HAL solution fluid and a blank patch test were used. Silver patches with a square Whatman 
filtration paper I x 1 cm for 0:03 ml solution and fixation with hypoallergenic tape were used. 
The series of 11 patch tests was applied four times, on stripped and non-stripped clinically 
normal skin on the back for 24 and 48 h, and read at 24, 48, 72 and 96 h. T'wo methods of tape- 
stripping were used: A, rigorous stripping (15 x ; n = 7); B, moderate stripping (8 x ; n = 18). In 
5/7 Group À patients the patch tests were repeated using method B. 

Non-specific reactions due to stripping, tape fixation or patch test occlusion were observed in 
many patients, especially after rigorous stripping and 48 h application: Group A, after 24 h 
application 3/7 (43%), after 48 h application 6/7 (8694); Group B: after 24 h application 2/18 
(1194), after 48 h application 7/18 (3995). 

Repetition of the patch tests using method B diminished the number of patients with non- 
specific reactions due to stripping from 4/5 to 1/5. Because of the frequency of non-specific 
reactions, it was difficult to be certain of supposedly specific reactions. Moreover, a simple and 
reliable zn vitro control test clinically relevant for AD is lacking, making it impossible to decide 
as to the necessity of stripping. 

Specific reactions appeared to occur more frequently by testing with the highest concentra- 
tion of the HDM solutions, after 48 h application time, after rigorous tape-stripping and in 
patients with an IgE serum level > 1000 kU/L. The latter was related to a positive history of 
respiratory atopy. In two patients supposedly specific reactions were reproducible. 
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Development of a highly vapour-permeable wound dressing 


M.F.JONKMAN, J. M.F.H.CoENEN.* P BRUNT AND A.J.PENNINGST 


Department of Dermatology, University Hospira: and Departments of * Histology and Cell 
Biology and tPolymer Chemistry, Untversicy of Woningen 


Recently we have developed s new occlusive wcund dressing consisting of a highly vapour- 
permeable film, which does no: cause the usual preblems of retention of wound fluid.! This film 
was developed as a fluid-reguiating top laver for artificis! skin, but alone was found to be an 
effective dressing. The new fiim consists of a cers mm thin, elastic polyetherurethane (PEU) 
membrane that is hydrophilic anc sem -perrseable. Weter cannot leak through it, nor can 
bacteria penetrate it, but water vapour can diffuse through at a high rate (water vapour 
permeance: PEU dressing 20::, OpSite* 5-3, Duoderm/Granuflex? 1-7 g.m. ^.h^ ! kPa- !).? 
As a result, superfluous wound fluid diff ases through the dressing and the film adheres without 
additional adhesive backing to the retained coagulated exudate. 

Histo-morphometrical evaluation of the heaiug of partial-thickness wounds in guinea-pigs 
showed that epithelialization with PEL dressing was 25", faster compared to OpSite® and 
150°, faster compared to gauze-dressed wounds. The enhanced epithelialization rate might be 
explained by the gelatinous coagulum retained under the PEU dressing. Scanning electron 
microscopy and immunohistocaemistry revealed that the coagulum consists of a fibrillar mesh 
of fibrin and fibronectin molecules that is used b epidermal cells for adherence and spreading 
during migration." Under OpSite® the exudate was more watery and not coagulated into a 
fibrillar mesh. The enhanced healing rate mighta:so be explained by an increased concentration 
of growth factors present in the condensed exudate under PEU dressing. 

Clinical application on donor sites shewed tha: the PEU dressing indeed prevented fluid 
retention and led to considerably less wour.d pain.” The PEU dressing remains on the wound for 
5 days and can easily be peeled from cozguium without disrupting the vulnerable epidermis. 
Since the PEU dressing adheres to wet wound surfaces only and not to intact skin, it can be 
especially useful on erosive lesions in patients with bullous disease (e.g. epidermolysis bullosa), 
since the fragile skin is not damaged while removing the PEU dressing. 

The PEU dressing is expected to becorae avaiable on the market in the near future. Further 
research activities are aimed at the development ofa complete artificial skin combining the PEU 
dressing as top layer with a micropcrous. biodegradable, synthetic bottom layer. 
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Acrodermatitis chronica atrophicans 


D.]. TAzELAAR, A.J. VELDERS,* J.DE KONING} AND J. A. A. HOoOGKAMP-KORSTANJEÉT 


Department of Dermatology, Tjongerschans Hospital, Heerenveen, * Department of 
Dermatology, St Antonius Hospital, Sneek, and Departments of + Pathology and Microbiology, 
Laboratory of Public Health, Leeuwarden 


Ten patients (eight women, two men) with acrodermatitis chronica atrophicans (ACA) are 
presented. Diagnosis was based on the clinical picture, demonstration of spirochaetes in the 
affected skin! and positive serology against Borrelia burgdorferi (IgG 2 1/64) using an 
immunofluorescence test. ACA had been present for 1: 5-18 years (mean 4:5 years). ACA was 
preceded by a recognized tick bite in two cases and erythema chronicum migrans in three cases. 
Two patients had pronounced skin atrophy and one patient had fibrotic nodules located around 
the ankle and on the pretibial area. The histology of a fibrotic nodule showed the presence of 
spirochaetes located in an extensive lymphoplasmacellular infiltrate and hyalin fibrosis.! The 
remaining patients showed a varying degree of bluish-red discoloration and slight infiltration. 
Heat intolerance of affected skin was a marked complaint in this early stage of ACA. The 
diagnosis of the early stage of ACA is easily missed. Venous insufficiency was the initial 
diagnosis in four patients, arthrosis in two patients and polyneuropathy in one patient. Seven 
patients were treated with oral phenoxymethylpenicillin 500 mg four times a day for 4 weeks and 
three patients with oral doxycycline 100 mg twice daily for 4 weeks. 

Serological follow-up performed after 6 months in five patients was negative in four of the 
patients and showed no change in one. 
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CASE REPORTS 
Epidermolysis bullosa acquisita 
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Departments of Dermatology and * Pathology, University Hospital, Groningen 


History. Male, aged 41 years. Since 1976 he has had periodic pretibial bullae following minor 





~~ mechanical trauma. The mucosae were never involved. There was no familial history. A 





.. diagnosis was made in 1976 of lichen ruber pemphigoides because of multiple subepidermal 
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FIGURE I. Staining of collagen type VII with LH7.2 menoclonal antibody in the roof of a subepidermal 
blister (arrow), 


IgM-positive colloid bodies and linear IgG deposition at the epidermal basement membrane 
zone (EBMZ). Treatment with local and oral corticosteroids (20 mg daily), vitamin A-acid, 
etretinate and dapsone was not effective. Nail dys rophy developed in 1979. An exacerbation 
occurred with mechanically-incuced bullae in ©9883 with a common cold infection. 


Examination. Tense bullae with surrounding errthema and erosive lesions were present on 
the chin, nostril, nipple, dorsum of two firgers and shins. Nikolsky's sign was negative. There 
were pretibial scars with milia. All the nails were dystrophic. 


Histology. ‘This showed a subepidermal split wita normzl epidermis as the roof. 


Immunofluorescence. Perilesional skin, lower leg. At the EBMZ there was a continuous 
deposition of IgG in a linear, ragged pattern, granu ar and lmear C3c and a focal deposition of 
fibrin. There were no deposits of [gM and IgA. EBM Z epitope mapping showed the presence of 
bullous pemphigoid antigen, laminin and collagen trpe IV and type VII in the roof of the bulla 
(Fig. 1). 

Normal skin, extensor surface forearm. There was a linear, but ragged pattern of IgG at the 
EBMZ. 

Serum: possible presence of IgG (1:10) at tae 3MZ of monkey oesophagus and human 
mucosa. 


Electron microscopy. Normal skin: there were abnormal ceposits beneath the lamina densa 
zone, but a normal structure and number of enchoring fibrils and other structures of the EBMZ. 

Perilesional skin: the lamina densa was not presen: in the floor of the bulla, and the roof was 
absent due to tissue processing. 
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Immunoelectron microscopy. Normal skin: immunoperoxidase labelling of cryostat sections 
showed deposits of IgG below the lamina densa at sites of anchoring plaques and separated from 
the lamina densa by an electron-lucent zone. The lamina lucida and hemidesmosomes showed 
no deposits of IgG. 


Treatment. The erosions were dressed with gauze but repeated dressings impaired 
epithelialization. The use of a vapour-permeable poly-etherurethane wound dressing lacking an 
adhesive backing? led to prompt healing. No systemic treatment was necessary. 


Discussion. Epidermolysis bullosa acquisita is an autoimmune bullous skin disorder. With 
epitope mapping and the demonstration of collagen type VII in the roof of a blister, it was shown 
that the subepidermal bulla formation occurred below the lamina densa. Immunoelectron 
microscopy of ultrathin cryosections showed deposits of IgG beneath the lamina densa as well as 
at the sites of anchoring plaques. These findings are those of epidermolysis bullosa acquisita 
rather than other bullous dermatoses that show linear immunoreactants at the EBMZ.? 
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Pemphigoid gestationis 


M.C.J.M.DE JONG, M.F.JoNKMAN, P.C.vaN VOORST VADER AND H.HOLLEMA* 
Departments of Dermatology and *Pathology, University Hospital, Groningen 


History. Female aged 35 years of Creole descent. On the fourth day following the birth of her 
fifth child, a daughter, by Caesarian section, she developed itchy lesions around the umbilicus 
which after 1 week became bullous. 


Examination. Multiple urticarial papules on the abdomen, upper legs, arms, hands and face 
with vesicles at their borders and tense bullae in the centre of some lesions. 


Histology. Lesion on arm. There was subepidermal bulla formation with oedema of the upper 
dermis and a perivascular infiltrate that consisted of lymphocytes and many eosinophils. 


Immunofluorescence. Perilesional skin, arm. There was a linear band of C3c at the epidermal 
basement membrane with no deposits of IgG (Fig. 1). The normal skin on the buttocks showed 
an identical pattern with a linear deposition of C3c. 

Circulating IgG-class anti-BMZ antibodies were detected using human skin in a titre of 1:20, 
but not on monkey oesophagus. By the C3-fixation test, complement deposition was found at 
the BMZ of human skin and monkey oesophagus after incubation with the patient's serum and 
the fresh serum of a control, demonstrating the presence of the pemphigoid gestationis (PG) 
serum factor. 
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FIGURE I. Immunofluorescent taining for C3 in perile ional skir. The combined use of transmitted light 
shows the staining that is interrupted at the site o! prebable melanocytes (arrow). 


Laboratory investigations. IgE 1026 kU'1, TPHA 1:320. Negative tests for HLA-antigens 
HLA-B8, -DR3 and -DR4. 


Treatment. A complete clinical remission was produced with oral prednisolone initially at a 
dosage of 40 mg daily. The serum IgE level croppec to 347 kU/l and the TPHA became 
negative. After 18 months C3c deposition coulc no longer be demonstrated in the skin. The 
patient developed some itching premenstrually and this occurred with an oral contraceptive that 
had to be stopped after a few cays. The child never had any skin lesions. 


Discussion. So far only four Negro women with pemphigoid gestationis have been described. ' 
The condition usually begins » the second or third trimester of pregnancy and occasionally 
post-partum. The severity of the symptoms increases with subsequent pregnancies. A bullous 
eruption has been noted in 10° , of the babies. The blister formation occurs high in the lamina 
lucida and linear deposition of £3 at the EBMZ is found in 100", of patients and IgG in 25". 
The PG antigen has been characterized as a 180 kI2a glycoprotein that shares determinants with 
the 220 kDa bullous pemphigoid antigen.? 
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Junctional epidermolysis bullosa letalis 


M.C.].M.p£ JoNc, P. MErJER, P. C.vAN VOORST VADER AND H.HOLLEMA* 
Departments of Dermatology and * Pathology, University Hospital, Groningen 


History. Female, aged 3 days, second child of consanguinous parents. At birth several fingers 
and toes showed onycholysis. Bullae developed 1 day later, especially on pressure sites. A 
brother of the father with a similar bullous skin disorder died at the age of 3 months. The older 
sibling of the patient was a healthy boy. 


Examination. Multiple small and large bullae were seen, especially on pressure sites, some 
tense and intact, others leaving eroded areas. The Nikolsky’s sign was negative. Almost all the 
fingers and toes showed onycholysis. In the oral cavity some small bullae were noted. 


Histology. A biopsy from perilesional skin showed subepidermal bulla formation. 


Immunofluorescence. Epitope mapping of the EBMZ in perilesional skin showed bullous 
pemphigoid antigen and traces of laminin in the roof of small subepidermal bullae. Bright 
staining for laminin was observed in the floor of these bullae indicating the split formation high 
within the lamina lucida (Fig. 1). 


Electron microscopy. A biopsy from perilesional skin confirmed the site of bulla formation to 
be within the lamina lucida (Fig. 2). A decreased number of hemidesmosomes was found in the 
roof of the bulla and, to a lesser degree, in intact skin. In the blister cavity degenerated anchoring 
filaments were observed. The anchoring fibrils in the dermis were intact. 





FIGURE 1. Immunofluorescent staining of laminin (BM marker} in perilesional skin, showing subepider- 
mal bulla formation. Bright staining for laminin is observed in the floor (arrow) and weak, patchy staining 
in the roof of the bulla. 
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FIGURE 2. Electron micrograph of lamima densa (arrew) at the floor of a bulla. 


Treatment. The patient was nursed and trezed according to the protocol of the Dutch 
Genodermatoses Study Group. The baby Zailed to :hrive and died at the age of 4 months. The 
parents would not accept future prenatal diagnosis because of religious reasons. 


Discussion. The genodermatosis epidermolysis bu losa (EB) is known to consist of three main 
groups: epidermolytic, junctiona! and dermolytic EB. Bulla formation in junctional EB occurs 
within the lamina lucida as can be demonstrated by EBMZ epitope mapping. Six variants of 
junctional EB have been described, of which the le:alis or EB atrophicans generalisata gravis 
(Herlitz) variant is the most severe. Almest all chi dren with this variant appear to develop 
perioral and perinasal persistent lesions after the age of 3-5 months and die before the age of 2 
years.! Bulla formation is related to abnormal hersidesmosomes.? Treatment with phenytoin is 
not effective in junctional EB letzlis.? Prenatal diagmosis using Mab GB3 is possible.” 
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Porokeratosis disseminata with cutaneous amyloidosis 


P.MEIJER, P.C.VAN VOORST VADER, M.C.J.M.DE JONG AND H.HOLLEMA* 
Departments of Dermatology and * Pathology, University Hospital, Groningen 


History. Male, aged 73 years. From the age of 67 years he gradually developed a 
disseminating, slightly itchy skin eruption. There was no family history of the condition or any 
relation to actinic exposure. 


Examination. A bilateral, symmetrical eruption was seen on legs and buttocks, consisting of 
numerous red-brown, flat, hyperkeratotic papules (Fig. 1), forming confluent hyperkeratotic 
plaques with fissuring on the buttocks. A raised border could be discerned with difficulty in rare 
papular lesions. The palms and soles were normal. 


Histology. Biopsies from the legs and buttocks showed acanthosis and hyperkeratosis and 
multiple parakeratotic columns (cornoid lamellae) in each lesion. At the base of these columns 
the granular layer was lacking and dyskeratosis was observed. A sparse dermal, mainly 
perivascular, lymphocytic infiltrate was seen. In the papillary dermis multiple Congo-red 
positive bodies were noted. 


Immunofluorescence. Biopsies from the legs and buttocks showed discontinuous, homo- 
geneous fibrin and granular C3 deposition at the EBMZ. In the papillary dermis multiple IgM 
colloid bodies were noted, which also stained positive for cytokeratin (pan cytokeratin antibody) 
and SAP (serum amyloid P component), but negative for amyloid-A (Fig. 2). 





FIGURE I. Disseminated red-brown hyperkeratotic papules on the upper leg. 
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FIGURE 2. Double immunofluorescent staining © IgM and cytokeratin in lesional skin, demonstrating 
IgM KIF bodies in the papillary dermis (arrow? at the site of a brightly fluorescent cornoid lamellum 
open arrow). 


Treatment. Etretinate, 0-§ mg kg/day, mace the byperke-atotic fissuring worse and topical 
fatty ointments were preferred by the patient. Carcinomat ous change in the lesions was not 
observed. 


Discussion. A case similar to this disseminated » lateral »yperkeratotic papular variant of 
porokeratosis, with histology showing multiple cornoid lamellae has been reported.’ In the 
present case the formation of mu tiple IgM * and SAP* keratin intermediate filament (KIF) 
bodies, presumably derived from apoptotic keratinoctes,^ was noted. This may be inherent to 
the pronounced keratinization disorder in tb s vamant of porokeratosis. Amyloid P protein, 
binding to KIF bodies,? may originate from the serum or be produced by basal keratinocytes. 
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Annular elastolytic giant cell granuloma 
F.M.C.KEUKENS, P.C.vAN VOORST VADER, M.C.].M.DE JONG AND H.HOLLEMA* 
Departments of Dermatology and * Pathology, University Hospital, Groningen 


History. Male, aged 54 years. He had non-itchy skin lesions from 3 months of age. Treatment 
with betamethasone diproprionate cream for 6 weeks did not result in any improvement. 


Examination. The back and the extensor side of the arms showed red-brown macular and 
papular lesions. A slightly elevated annular border with slight atrophy in the centre was noted in 
some macular lesions. On the scalp two livid-red, partly yellow-brown macular lesions with 
atrophy were observed. 


Histology. Biopsies from the border of annular lesions on the arms and back showed a 
granulomatous infiltrate in the upper and mid-dermis consisting of lymphocytes, histiocytes 
and numerous multinucleate giant cells. Necrobiosis and actinic elastosis were not observed. 
The Verhoeff stain demonstrated an absence of elastic fibres at the site of the granulomatous 
infiltrate. Engulfed elastic fibres were frequently found in giant cells. 





FIGURE 1. Immunofluorescent staining of SAP (serum amyloid P). (a) Lesional skin: absence of SAP * 
elastic fibres in the upper dermis and clumpy staining of mid-dermal elastic fibres. (b) Uninvolved skin: 
normal staining pattern for SAP* fibres. 
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Immunofluorescence. Lesion, arm, anti-serum aricloid P (SAP) component staining.’ In the 
upper dermis at the site of the granulomatous :n£lwate there was an absence of SAP" elastic 
fibres (Fig. ra). Clinically uminvolved skin: normal SAP * elastic fibre pattern (Fig. 1b). 


Treatment. Spontaneous regression occurred within 3 months. 





Discussion. In 1975 O'Brien described giant cell elestephagocytosis in lesions on sun-exposed 
skin, which he thought to be induced by actinic damage.” In 1979 lesions with a similar histology 
but without actinic elastosr were described as annuler elastolytic giant cell granuloma 
(AEGCG).” Similar lesions have beer described as atypical necrobiosis lipoidica and 
Miescher's granuloma of the face. Elastopnagecytcsis has also been observed in granuloma 
annulare and other granulomat«as inflammatory processes in the skin and may be a non-specific 
reaction pattern.*° Necrobiosis, described as absent in AEGCG, can also be absent in 
granuloma annulare,* which suggests thet AEGC( and granuloma annulare are part of the 
same disease spectrum. 









REFERENCES? 


1 Breathnach SM, Pepys NB, Hintner H. Tissue amyloi P con:ponent in normal human dermis is non-covalently 
associated with elastic fiber microfibrils. 7 faves: Dermarte’ 1585s; 92: $3-8. 

2 O'Brien JP. Actinic granuloma. Arch Dermatol 1975. X13: 460-6. 

3 Hanke CW, Bailin PL, Roenigk HM. Annular claseolvtic gman: coll granmloma. 7 Am Acad Dermatol 1979; 1: 413-21. 

4 Dabski K, Winkelmann RK. Generabzed granuloma anre laze:histopsthologv and immunopathology. 7 dm Acad 
Dermatol 1989; 20: 28-39. 


s Friedmann-Birnbaum R, Weiltfried 5, Kerner H, Lichtg ©. Elastie tissue changes in generalized granuloma 
annulare. Am J Dermatopathol 1989; lk: 4209-33. 





Anetoderma of Jadassohn-Pellizari 


C.C.M.VAN GERVEN, P.C.vax VOORST VADER, Fi. C. ]. M.bEe JONG AND H.HOLLEMA* 





Departments of Dermatology and *Paihology, Ursversity Hospital, Groningen 


History. Female, aged 37 years. Since ro80o she saffered from red, itchy skin lesions, at first 
slightly elevated but later showing flattening. Tne “amily history was negative. 





Examination. On the upper part of the thorax, a7n:s. neck and face there were round and oval, 
erythematous or light-brown lesions. Some were slaghtly elevated and others were slightly 
depressed with a wrinkled surface (Fig. 1). 








Histology. Erythematous lesion on thcrax. “here was a dermal perivascular infiltrate 
consisting of neutrophils and eosinophils and meaonaclear cells. 

Atrophic lesion on thorax. There was a dermal »erisascular infiltrate with some neutrophils 
and eosinophils. The elastic fibres were absent im the upper part of the dermis. 

The uninvolved skin showed mo abnormality. 











Immunofluorescence. Erythematous lesion on arm. Staining with anti-serum amyloid P (SAP)! 
showed that at the site of the infiammatory infiltrate &AP” elastic fibres were absent. 
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FIGURE 1. Wrinkled appearance of the erythematous shoulder lesions. 


Atrophic lesion on thorax. The SAP'* elastic fibres were absent. 
Clinically uninvolved skin. Normal SAP '* elastic fibre pattern. 


Laboratory investigations. The ANA was 1:80 homogeneous staining. 


Treatment. 'Topical steroids and treatment with hydroxychloroquine were without any 
significant effect. 


Discussion. Anetoderma, of which there is an inflammatory (Jadassohn-Pellizari) and a non- 
inflammatory (Schweninger-Buzzi) variant, is characterized by local loss of the dermal elastic 
fibres.? This could be due to decreased synthesis of elastin and/or increased elastinolysis. 
Neutrophilic granulocytes produce elastinolytic enzymes.? In cutis laxa, which may be part of 
the same spectrum of disease as anetoderma,* the abnormalities are more extensive. 
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Cutis laxa acquisita: the inflammatory variant 
P.C.vaN VOORST VADER, D.Posma-Itic, M.C J.M.DE JONG AND H.HOLLEMA* 


Departments of Dermatology and *Patholcgy , Lm: sity Hospital, Groningen 


History. Female, aged 25 years. The skin disorder started 3 years earlier with itchy lesions on 
the hands and lower arms followed Fs more gereralized urticarial lesions, persistent facial 
oedema and progressive increased wrinkling of “ace, neck and trunk. There was no family 
history. 


Examination. The patient looked mtch older -h- r. her actual age. Marked wrinkling was seen 
at the corners of the mouth. on the nec« and trumx and especially on the breasts (Fig. 1). The 
face, trunk and, to a lesser extent. the extremites showed numerous macular or urticarial 
erythematous lesions, up to 1 cm in diameter, sometimes with a vesicular appearance. On the 
lower arms and palms of the hancs a few vesicles and lerticular erythematous lesions with mild 
central blistering were noted. 





FIGURE I. A 25-year-old woman with prematurely ged appearance and increased wrinkling in the neck. 
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Histology. A biopsy of a vesicular lesion on the palm showed oedema and micro-abcesses with 
neutrophilic granulocytes in the papillary dermis. There was a dense lower dermal infiltrate of 
mononuclear cells and eosinophils with a decreased amount of elastic fibres that showed an 
abnormal morphology (e.g. mouse tail formation), with the Verhoeff stain. A biopsy of an 
urticarial lesion from the back showed a similar picture, but without the oedema. Verhoeff 
staining of biopsies from atrophic skin and clinically uninvolved skin from the neck 
demonstrated an abnormal elastic fibre pattern and there was an absence of inflammatory 
infiltrate in both. 


Immunofluorescence. Several biopsies taken from erythematous lesional, perilesional and 
normal skin showed no deposits of immunoglobulins. Perivascular deposits of fibrin and 
absence of SAP^ (serum amyloid P component) elastic fibres at the site of inflammatory 
infiltrates were noted in the erythematous skin lesions.’ 


Electron microscopy. Biopsies from atrophic skin and clinically uninvolved skin from the back 
both showed abnormal elastic fibres. 


Laboratory tests. Routine haematological and blood chemistry tests and urine examination 
gave normal values. ANA 1:10, homogeneous. Anti-Borrelia antibodies (IgG, IgM): negative. 
Total IgE 319 kU/l, RAST house dust mite: 2*. Pulmonary function tests: slight expiratory 
obstruction, partly reversible, without progression I year later. 


Treatment. Dapsone and hydroxychloroquine were without effect. A remission of the 
inflammatory component was finally achieved using prednisolone, initially 60 mg daily and later 
the dose being reduced, azathioprine 100 mg daily and clofazimine 100 mg daily. It was 
considered that the progression of premature ageing was stopped. A face-lift was later 
performed by a plastic surgeon. 


Discussion. Cutis laxa is characterized by extensive lack of elastin fibres, probably due to 
defective synthesis as was demonstrated in our patient. There is also increased elastinolysis, due 
to an inflammatory factor with neutrophils producing elastinolytic enzymes.” Three hereditary 
forms are recognized: the life-threatening autosomal recessive variant with involvement of 
internal organs, a relatively benign autosomal dominant and an X-linked variant.? Our patient 
presented as a case of cutis laxa acquisita which might have been a new mutation of the 
autosomal dominant variant, which often starts after childhood. No more than 26 patients with 
cutis laxa acquisita have been described,* of whom about 50% had an inflammatory component. 
In our patient this appeared to further accelerate the premature ageing process, necessitating 
anti-inflammatory treatment. 
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Acantholytic lesions in the vagina 


SIR, We wish to report a case of isolated acantholytic lesions involving the vagina in a patient with a family 
history of Hailey-Hailey disease. 

A 40-year-old woman was seen at the Department of Surgery in April 1988 with a history of severe 
dyspareunia with deep post-coital pain during the previous 1:5 years. In 1986 she had been treated with 
broad-spectrum antibiotics for pneumonia and this had resulted in transient oral and vaginal candidiasis, 
which required local antifungal therapy. The uterus was slightly enlarged and tender and there were white 
erosions in the posterior fornix. A total hysterectomy was performed which included the erosive lesions in 
the uppermost part of the vagina. On histology there were focal areas of acantholysis of the vaginal 
epithelium (Fig. 1) with some evidence of dyskeratosis in the deeper part of the epidermis. Following 
hysterectomy the severe dyspareunia disappeared completely. She had no skin lesions to suggest either 
Hailey-Hailey disease or Darier's disease, but there were whitish longitudinal streaks on the nail plates of 
both thumbs suggestive for Darier's disease. 

Her mother had classical Hailey-Hailey disease with typical lesions involving the axillae, groins and the 
inframammary folds. The skin biopsy showed the histological features of Hailey-Hailey disease rather 
than Darier's disease. The patient's brother and four sisters were later examined and all were unaffected, 
apart from her youngest sister who had had Hailey-Hailey disease over the past 3 years affecting the groins 
and vulva. This diagnosis had been confirmed by a skin biopsy. Deep post-coital pain had occurred on 
occasions in this sister and suggested that there were periodic acantholytic lesions of the vaginal mucosa. 
Our patient had two children aged 13 and 16 and neither had any evidence of the disease. 

The clinical features of our patient and her affected relatives are consistent with the diagnosis of Hailey- 
Hailey disease, as was their histology. However, our patient also had nail changes that are claimed to be 
specific for Darier's disease.! Lesions of the mucous membranes can occur in Darier's disease, '-3 as well as 
in Hailey-Hailey disease.* ^ The histological differentiation between the two disorders may be difficult in 
the mucosal lesions such as occurred in our case. The combined features of both disorders have also been 





FIGURE 1. Acantholytic lesion of vaginal mucosa. Superficial layers of the squamous epithelium are 
partially missing. In the underlying connective tissue a reactive inflammatory response can be seen (H&E, 
x 75). 
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described. ^'^ Our case is similar to that reported of 3 patient with Haley-Hailey disease with erosive 
lesions in the vagina causing severe dyspareunia,” In eur parienrtke acantholysis may have been triggered 
off by trauma and by vaginal candidiasis. Typical lesicrs in :amilial pemphigus may be provoked by 
Candida albicans. 
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Pityriasis rubra rilaris in bidians 


Sir, We read with surprise the letter by Sehgal e al, The authers:gave the impression that pityriasis rubra 
pilaris (PRP) is uncommon in racially pigmented skin and perhaps extremely rare in Indians. They based 
their conclusions on having seen only six cases among 35c:000 out-patients during the past decade. 
However, in our department we see on average smear moo cases per year of classical adult onset (Type 1) 
PRP that fulfil clinical and histopathological criteria sor &s. disga30sis. Though the classical juvenile onset 
(Type IHI) is uncommon, the atypical types (bota juvenile and acalt) as well as the circumscribed types are 
frequently encountered. 
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Direct antiproliferative effect of cyclosporin A on 
cultured keratinocytes and fibroblasts 


SIR, We were interested to read the recently published report! demonstrating a direct antiproliferative 
effect of cyclosporin A on cultured keratinocytes and fibroblasts. These authors observed a reversible, 
dose-dependent inhibitory effect and that the presence of serum attenuated this response. These findings 
were of interest to us because we previously observed the same phenomena and reported them in several 
earlier publications.^? We cannot understand these citation omissions of our in vitro findings because they 
were properly cited by investigators confirming an in vivo direct antiproliferative effect on keratinocytes* 
and this reference was included in the bibliography of their paper. 

The authors raised the question of the possible molecular mechanism by which cyclosporin A inhibits 
keratinocyte growth, and we suggest that it may exert its antiproliferative effect by decreasing the number 
of high affinity epidermal growth factor receptors.? 
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Persistent bite reactions responsive to photochemotherapy 


SIR, Cutaneous reactions to bites from arthropods are common and immediate reactions are pruritic, 
erythematous papules that resolve within an hour. Sometimes a delayed reaction occurs and these lesions 
are intensely pruritic and the intensity and duration of symptoms is variable and often correlates with the 
number of bites received.! We describe two cases of patients with persistent insect bite reactions who 
having failed standard therapy, were successfully treated with oral psoralens and long-wave ultraviolet 
light (PUVA). 

Two middle-aged Caucasian men presented with multiple insect bites. Patient 1 noted multiple chiggers 
on his body on a hunting trip. Both men had pruritic, erythematous urticarial papules on their neck, trunk 
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and buttocks. A biopsy from each patient revealec a scperfcial dermal perivascular lymphocytic infiltrate 
with eosinophils. Treatment with antihistamines, ora antibiotics, lindane lotion and topical and systemic 
corticosteroids was ineffective. Both were started an PL V Axherspy given twice weekly with an initial dose 
of 20 mg Oxsoralen ultra. After 15 and 13 treatments, respe: tive y, in both patients the insect-bite reaction 
and itching resolved completely. 

Patient 1 again presented 6 months later with rers:stent insect- bite reactions after a hunting trip, and 
following a further course of PUVA given twice wzekE and aftereight treatments, his cutaneous eruptions 
and pruritus resolved. 

Oral psoralen photochemotherapy has been of ase for in-ractable pruritus associated with the acquired 
immunodeficiency syndrome,’ nodular prurigo,? atopic eczema;* and lichen planus.? The mode of action 
for this improvement is uncertain. T he tozaboumt er of circalating T lymphocytes, as well as T-helper and 
'T-suppressor subsets, are decreased after repeated esposare to PUVA both in normal controls and in 
patients with psoriasis." Also. immunological reactions produced by other HLA-DR antigen- 
expressing cells such as monocytes, Langerhars cells aad certain bone marrow precursor cells are 
inhibited.? This leads to diminished delayed aypersensitivity responses. ^" 

The improvement with PUVA seen in our patieats who bad persistent insect-bite reactions has not been 
previously reported, and this therapy should be consiierec for those patients who are often unresponsive 
to other treatments. 
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current policy is to use the sums at their disposal to encourage young investigators whose proposals might 
otherwise be viewed unsympathetically by other bodies. 

The funds for research awarded annually by the Trustees continue to rise, being £96,000 in 1987, 
£126,000 in 1988 and £150,000 in 1989. A wide variety of projects are currently being supported by The 
Skin Disease Research Fund. 

Much emphasis is placed by the Trustees on regular progress reports from the successful applicants, and 
a member of the Grants Advisory Committee is normally appointed to liaise with the grant holder. The 
invitation to submit applications is by way of a notice in the British Journal of Dermatology and the Fund 
does not usually consider ad koc applications. Readers, and particularly members of the BAD, are asked to 
attract donations to the Fund, and these and enquiries concerning research applications should be sent to 
the Honorary Appeal Secretary, Dr K.G.Gowers, JP, ACIB, 12 Knighton Close, South Croydon, Surrey 
CR2 6DP, telephone no. 081-668-4300. 


Panamerican Society for Pigment Cell Research 
11-13 July 1991, Edmonton, Alberta, Canada 


The Third Meeting of the Panamerican Society for Pigment Cell Research will take place at the University 
of Alberta 11-13 July 1991. There will be four keynote speakers, workshops, symposia and plenary and 
poster sessions. For further information contact: Yolande Matsusaki, Conference Centre, 4 Lister Hall, 
University of Alberta, Edmonton, Alberta T6G 2H6, Canada and Dr Kowichi Jimbow, Division of 
Dermatology and Cutaneous Sciences, Faculty of Medicine, 260G Clinical Research Wing, Heritage 
Medical Research Centre, University of Alberta, Edmonton, Alberta T6G 2S2, Canada. 


Dystrophic Epidermolysis Bullosa Research Association 


The Dystrophic Epidermolysis Bullosa Research Association (DEBRA) is a national charity working to 
fund research into epidermolysis bullosa and to support children and adults with the condition. Research 
on epidermolysis bullosa is in progress at a number of centres and applications are invited for grants for 
those interested in the study of this condition. Those interested should contact: the Director, DEBRA, 
1 Kings Road, Crowthorne, Berkshire RG11 7BG, telephone 0344 771961, from whom a grant application 
form can be obtained. 
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of the clinician, advances in laboratory research, and also reviews of recent advances in such aspects of dermatology as 
contact dermatitis, therapeutics and drug reactions. Other regular features include book reviews, correspondence and 
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SUMMARY 


Corticosteroids suppress delayed-type hypersensitivity (DTH) reactions im vivo and impair 
lymphoid cell functions in vitro. In contact hypersensitivity (CHS) to corticosteroids, however, 
the corticosteroids are capable of inducing DTH responses in vivo. The present study examined 
the capacity of corticosteroids to induce in vitro proliferation of T lymphocytes from patients 
with CHS to corticosteroids. With peripheral blood mononuclear adherent cells as antigen- 
presenting cells (APC) and hydrocortisone-17-butyrate (H-17-B) as hapten, no proliferation 
responses were detected of T lymphocytes from patients with CHS to H-17-B. However, when 
epidermal Langerhans cells (LC) were used as APC, weak proliferation responses were 
observed. 


Epidermal Langerhans cells (LC) are dendritic antigen-presenting cells (APC) and they 
participate in the induction and elicitation of delayed-type hypersensitivity (DTH) reactions.! 
Corticosteroids suppress DTH responses by impairing the function of APC?! and by 
inhibiting proliferation of peripheral blood lymphocytes. ^^ In patients with contact hyper- 
sensitivity (CHS) to corticosteroids, however, the corticosteroids themselves are capable of 
inducing inflammatory reactions, resulting in the clinical picture of allergic contact dermati- 
tis.?!? The diagnosis of CHS to corticosteroids can be difficult, probably because the anti- 
inflammatory action of corticosteroids counteracts the epicutaneous test reaction." ! 

In the present im vitro study, we investigated the cellular interactions between APC and T 
lymphocytes in CHS to corticosteroids. Our aim was also to examine whether an im vitro test 
would be useful in assessing CHS to different topical corticosteroids. 


Correspondence: Dr A.I.Lauerma, Department of Dermatology, Helsinki University Central Hospital, Snellmanin- 
katu 14, 00170 Helsinki, Finland. 
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METHODS 


Patients and control subjects 

Eight patients with CHS to one or several topical corticosteroids were studied. Epicutaneous 
testing for CHS was performed ss described elsewhere.” Six healthy subjects without CHS to 
corticosteroids were the controls. 


Separation of epidermal cells 

Suction blisters were raised on the clinically healthy abdominal skin of six patients as described 
previously.'* The epidermal sheets were treated with O28", trypsin (Gibco Ltd, Paisley, 
Scotland, U.K.) for 30 min at 37°C and then with e-o1 "^, DNase I (Sigma Chemical Co., St 
Louis, MO, U.S.A.) for 5 min st room temperature, after which the cell suspensions were 
filtered through a nylon mesh. The epidermal cell suspensions contained on average 2:3? 
(range 1:3-4:4^,) CD1a* LC as assessed by immunostaining with OK T6 (Ortho Diagnostic 
Systems Inc., Raritan, NJ, U.S A). Te study m more detail the APC function of LC the 
method of Hanau et al.!? with modifications was used to enrich LC from crude epidermal cell 
suspensions. Immunomagnetic beads precoated with sheep anti-mouse IgG (Dynal A.S., Oslo, 
Norway) were treated with OKT for 2 h at 4 C with a final dilution of antiserum of 1:10 in 
RPMI 1640 containing 0:1", bovine serum albumin. Washed OK T6-coated immunomagnetic 
beads were added to epidermal cel} suspensions at approximately s- 10 beads to one LC. The 
cells were centrifuged at 250 g fer « min and incubated at 4 C for 4s min with occasional 
shaking, followed by isolation of rosette-forming LC from non- rosette-forming epidermal cells 
with a magnet. The rosettes were suspended in cold RPMI r540 and the magnetic isolation step 
was repeated three times. The recovered L.C-enricked fractions contained between 7§ and 87°. 


CDi1a* LC. To obtain LC-deoleted fractions for some exe eriments, after separation of LC- 


enriched fraction as described above, immunomagnetic beads (bead'/cell ratio 1:1) were added 
to the epidermal cell suspension and the rosetting procedure was repeated once. No CDra* cells 


were detected in the LC-depleted epidermal cell fractions (^keratinocytes?). 








Separation of peripheral blood mononuclear cell 

Peripheral blood mononuclear leucocytes (PBML were obtained by Ficoll-Isopaque centri- 
fugation of venous blood. The PEML contained on the average 84", lymphocytes and 16°, 
monocytes as assessed by non-specific esterase staining.'* Manocytes were purified on the basis 
of their adherence to plastic surfaces and T lymphocytes by rosette formation with 
2-aminoethylisothiouronium brormide-treated sheep erythrocytes as described elsewhere.!* 
The mononuclear adherent cells CAC) contained over 90", cells that stained for non-specific 
esterase which is characteristic for monocytes. T-Ixmphocy:e-enriched fractions CT lympho- 
cytes’) contained over 90°, CD3' T cells as assessed 5y imsnunostaining with OK T3 (Ortho 
Diagnostic Systems Inc., Raritan, N.J.. U.S.A.) and less than o r°, monocytes according to the 
non-specific esterase staining. 





Cell cultures 

The PBML. were cultured as such or, followiag further separation of T lymphocytes and 
mononuclear adherent cells (AC), T lymphocyte cultures supp'emented with APC (LC or AC) 
were set up. In some experiments F cells were cultured with crude epidermal cells or 
keratinocytes. Unless otherwise specified, 25 = 10? cells per weli were cultured on V-bottomed 
microtitre plates. The cells were cultured in RPMI 1640 suppiemented with 10°, autologous 
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plasma for 6 days unless otherwise stated. The cultures were stimulated with § ug/ml purified 
protein derivative of tuberculin (PPD; Statens Seruminstitut, Copenhagen, Denmark) and/or 
hydrocortisone-17-butyrate (H-17-B; Gist-Brocades, Delft, The Netherlands, supplied 
through Algol Oy, Helsinki) or hydrocortisone-free alcohol (Oriola Oy, Espoo, Finland) at 
various concentrations. The cultures were pulsed with o:125 uCi/well of '?^I.labelled 
iododeoxyuridine for the final 18 h of incubation and the isotope incorporation measured with a 
gamma counter.!? The results were expressed as stimulation indices (SI = uptake of isotope in 
stimulated culture/uptake of isotope in non-stimulated control culture). SI values of at least 2:5 
were regarded as positive. The c.p.m. values of control cultures were as a rule less than 100. 


RESULTS 


Effect of corticosteroids on lymphocyte proliferation 

In preliminary experiments PBML from five patients with CHS to H-17-B were cultured in the 
presence of H-17-B at various concentrations (0: r-10 g/ml). In contrast to the usual increase in 
proliferation seen in CHS to other haptens, an inhibition was observed even at low 
concentrations. After 6 days of culture with 1-0 ug/ml of H-17-B, for example, the measured 
DNA synthesis was 66:4", (range 49-847.) of that of untreated controls. 

For further investigation of the antiproliferative effect of corticosteroids, PBML from healthy 
control subjects were stimulated with 5 g/ml purified protein derivative of tuberculin (PPD) in 
the presence of H-17-B or hydrocortisone at various concentrations. Table 1 shows that there 
was a dose-dependent decrease in DNA synthesis in the presence of these corticosteroids. 


Capacity of enriched LC to present corticosteroids to T lymphocytes 
Enriched LC were recovered as LC immunomagnetic bead rosettes; these were so stable that the 
beads could not be released. Since the immunomagnetic beads might have impaired LC 


TABLE I. Effect of corticosteroids on PPD-induced 
proliferation of peripheral blood mononuclear 
leucocytes of normal subjects 


H-17-B Hydrocortisone 
(ug/ml) (ug/ml) 
Subject or I 10 or I IO 


82 74 60 105 50 27 
31 13 13 66 SI 48 
Mean 65:3 477 320 703 sos 288 


The cells were stimulated with 5 ug/ml of PPD 
and cultured for 6 days. 

* Percentage of | PPD-induced prolifera- 
tion —(c.p.m. in culture with PPD supplemented 
with corticosteroid/c.p.m. in culture containing 
PPD) x 100%,. 
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function, the antigen-presenting capacity of LC rosettes was compared to AC and LC in 
epidermal cell suspensions; 25 x 10? T lyrapbocytes were coe-cultured with approximately 1250 
LC or AC, or 25 x 10° crude epidermal cells. The results.cf two experiments with 5 ug/ml PPD 
showed that the LC rosettes retained an antigen-presenting capacity, which, however, did not 
seem as good as that of crude epidermal cels. Nevertheless. the APC function of enriched LC 
was better than that of AC (Table 2). 

The LC-enriched fractions and crude epidermal cells, in contrast to AC and keratinocytes, 
were able to present H- 17-B to T lymphocytes, resulting in proliferation responses, as shown in 
Table 3. The optimal concentration of H- r7-B in these experiments was low, i.e. 0:2-0:8 ug/ml. 








TABLE 2. Comparison of epidermal cells, enriched Langerhans 

cells and peripheral bieed mononuclear adherent cells as 

antigen-preseating cells in PPD-nduced T lymphocyte 
prohiferstior 





Peoliferasion (SI) 


Enriched ‘Peripheral blood 


2 35:8 26-0 17:9 
6 :96: I i 3 3 z- g 





T lymphoestes (25 x 10°) were supplemented with approxi- 
mately 1259 enriched Lzngerhans cells or seripheral blood 
mononuclear adherent cels, or 25x 1&^ crude epiderma! cells. 
The cells were cultured ig the presence of 5 ugoni PPD for 6 
days. 

SIl=c¢.p.m. m stimulated culture*cop.m. in non-stimulated 
control culture, The c.p rea. value of control culrures was, as a 
rule, less thar ioo. 


TABLE 3. Hydrocortisone- r7-»utyraze-indaced T-iyarphocyte proliferation and epicutaneous 
test results in patients wuh comtact Eypersensicivity to hydrocortisone-17-butyrate 


MITT TTT AIH ONAL BH tt RH HAPUS rom imet ut AHO HH eder lett Hu T Saa ah AL do tra NUR t PITE AIL PHPITETEAUP ide aaen 





Proliferation (3D in T-cell cultures supplemented with: 
Patient Langerhans cells Adherent celis Epidermal cells Keratinocytes tests* 





H 13:6 I3 uds —— + e 
2 5:2 2-2 = F 

3 4°6 Ds pu EMEN + -4 

4 2:6 ro — + 

5 45 Org 34 o9 * 

6 3:9 Vk 25 1:3 ++ 





aan canadien 7-70 A AA 


T lymphocytes (25 x 10^: were supplemmensed with 1250 Langerhans cells or peripheral 
blood adherent cells or 25 x re” epidermal cells or keratinocytes. The results were obtained at 
the optimal concentration of hsdrocortisore- 17-buty rate (0:2-0:8 ug/ml) and optimal culture 
time (5-6 days). 





LC in corticosteroid contact hypersensitivity 703 


TABLE 4. Kinetics of the proliferation responses to 
hydrocortisone-17-butyrate 





Patient 4 5 6 9 8 

I 6:2* 97 IO'I ND ND 
31 52 40 33 27 

5 29 44 45 42 3i 


T lymphocytes (25 x 10?) were supplemented with 
1250 Langerhans cells and cultured in the presence of 
o8 ug/ml hydrocortisone-17-butyrate. 

ND, not done. 

* Stimulation index (SI). 


TABLE 5. Proliferation responses and epicutaneous test results to hydrocortisone-17-butyrate and 





hydrocortisone 
Proliferation (SI) Epicutaneous test* 
“He1y-B (g/ml) “Hydrocortisone (ug/ml) —— H-rr-B Hydrocortisone 
bp. dd oh oa ea 68 oe 
E 66 onae GF 9 Gf wae. E 
6 3:9 38 25 9:2 6:3 3:6 4d * 





T lymphocytes (25 x 10°) were supplemented with 1250 Langerhans cells and cultured for 5 
days in the presence of H-17-B or hydrocortisone. 
* Tests performed? as described elsewhere. 


To study the kinetics of the reaction, the cells were harvested at various time-points; the optimal 
culture time was 5-6 days (Table 4). 

The results of two experiments performed with H-17-B and hydrocortisone are shown in 
Table s. The patient with a positive epicutaneous test result to H-17-B and hydrocortisone 
showed proliferative responses to both corticosteroids, whereas the second patient who had a 
positive epicutaneous test only to H-17-B did not respond to hydrocortisone in vitro. 


DISCUSSION 


The present study suggests that in contrast to peripheral blood mononuclear adherent cells, 
epidermal Langerhans cells are capable of presenting corticosteroid haptens to T lymphocytes 
from patients with contact hypersensitivity to corticosteroids. The LC were enriched with a 
simple and rapid immunomagnetic bead technique, modified from Hanau et al.!? The LC 
fractions obtained were relatively pure, i.e. contained 75-87%, LC. However, with PPD as the 
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antigen, the antigen-presenting capacity of these fractions seemed somewhat impaired when 
compared to that of crude epidermal cell suspensions with aorresponding quantities of LC. This 
impairment could be explained by steric hindranee created by the magnetic beads still bound to 
LC via the CD1a epitopes. On the other hand, wita H-17-@ the proliferation responses with 
L C-enriched fractions were sim: ar to those with crude epidermal cells. 

The lack of antigen-presenting capacity of peripheral blood AC observed with corticosteroids 
could have several explanations. To act as an antigen the particular corticosteroid hapten has to 
bind to a carrier protein: during the sensitization this binding could take place in the epidermis. 
Thus, the elicitation reactions cou d be specific for tass hapten-carrier complex and the putative 
carrier protein could be present in the epidermis but net in the peripheral blood. Such 








epidermal LC fractions. Another possibility is that the carrzer protein is a structural part of the 
LC cell membrane and that peripheral blood AC could be devoid of this structure, or 
alternatively it could be hidden. 

It has been shown that in some patients with CHS te nickel, the m vitro proliferative response 
of T lymphocytes to nickel can be induced with LCbu: not AC as APC,! ' a phenomenon similar 
to the one we observed in the present study with corticostereids. In those patients in whom the 
in vitro response to nickel can be induced with AC as APC, the antigen-presenting capacity of 
LC exceeds that of AC.! !? Furthermore, it has beer shown that in CHS to nickel more than 
half of the nickel-specific T lymphocytes cloned from allergic contact dermatitis lesions are able 
to proliferate with LC but not with AC as APC.!" The corticosteroid-specific T lymphocytes 
could thus have characteristics simlar to these nickei-5pecitc clones. One more explanation is 
provided in a recent study which shows that freshly iselated LC are very efficient presenters of 
soluble antigen in vitro.?? 

Several in vitro studies have previously shown that hydsocortisone and all other cortico- 
steroids studied inhibit the antigen- presenting capaeity of both LC and AC.?? Even short-term 
incubation of LC or AC with corticesteroids prior to adding them to responder T lymphocytes 
is enough to impair their APC function. Although such data do not exist for H-17-B, it seems 
likely that the contrasting results observed for AC and LC cannot be explained by differential 
actions of corticosteroids to AC anc LC. 

The optimal concentrations of corticosteroids in cell cultures were c:2-0:8 ug/ml, concentra- 
tions which were lower than the optimal concentrations with most haptens, e.g. 1:25-6:25 ug/ml 
for nickel;?! the responses observed were also weak. The weak proliferative responses and the 
low optimal concentrations of corticestercics in these experiments could be due to the 
pharmacological properties of corticosteroids. The gher amount of antigen available in 
concentrations over t ug/ml could well be counteracted by the increased anti-inflammatory ^? 
and antiproliferative’ action of corticosteroids in these 7n vitro experiments. 

Because of the difficulty in interpreting epicucaneo:s test results m corticosteroid contact 
hypersensitivity, an im vitro test is desirable. Since the positive lymphocyte transformation test 
described requires epidermal cells or LC in addition to T lymphocytes obtained from venous 
blood, the use of this in vitro approach wouid be limited to those cases with widespread 
dermatoses that would not permit epucutaneous testing. 
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SUMMARY 


Skin samples taken from foetuses of 15-19 weeks gestational age and keratinocytes were 
cultured by the 313 feeder method or in serum-free MCDB 153 medium on 16 mm coverslips. 
Keratinocytes taken from paediatric circumcisions and patients undergoing plastic surgery were 
also cultured using the 3T3 feeder method. A panel of monoclonal antibodies against a number 
of cytokeratins and differentiation markers were used in the PAP technique to analyse the cells. 
Cryostat sections taken from the donor skin samples were stained simultaneously. Foetal skin 
expressed the cytokeratins 7, 13 and 19 that were not observed postnatally. This cytokeratin 
expression was maintained in both culture conditions and also observed in paediatric and adult 
keratinocytes. Cytokeratin 7 was expressed on a greater proportion of foetal cells than in vivo, 
whereas the expression of 13 and 19 decreased. All keratinocytes expressed vimentin, 
transferrin receptor and Ki67 (proliferating cell antigen), while a small proportion expressed 
involucrin throughout culture, indicating their high level of differentiation and proliferation. 
No differences were observed between low and high density cultures. Foetal keratinocytes 
cultured in MCDB 153 did not reach confluence and stronger staining of differentiation markers 
was observed in these cells. These results show that the in vivo differences in cytokeratin 
expression of foetal and adult keratinocytes disappear in culture. 


The cytokeratins are a complex group of 20 polypeptides that form intermediate filaments in 
various human epithelial cells.! The cytokeratin profile of keratinocytes is closely related to 
differentiation and may be used to evaluate the clonal origin and state of the cell. Cytokeratins 1 
and 1o are located in the suprabasal layers and are characteristic of keratinizing tissues, while the 
proliferating cells of the basal layer express numbers 5 and 14 that are characteristic of all 
stratified epithelia.^ The cytokeratin pattern may show cellular heterogeneity in different 
locations, such as the foot sole epidermis," and can be modulated by environmental conditions 
and disease.^ Cytokeratin expression can also be experimentally manipulated by changing cell 
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culture conditions, for example cytokeratin 1 is induced by vitamin A depletion? or air 
exposure? while differentiation is retarded in cells cultured in low calcium media." 

During embryonic and foeta! development tke cpiderm.s changes from a single cell layer 
covered by the periderm to a mere complex stratified epithelium and finally to a keratinized 
epidermis." These changes are reflected by a changing cvtoxeratin pattern, so that differences 


observations and determine the cytokeratin expression of foetal skin throughout culture in 
comparison to that of adult and paediatric cultured keratinccytes. 


METHODS 


Tissue 

Fresh foetal skin was obtained ‘rom prostaglamdim-induced terminations of 14-19 weeks 
estimated gestational age (EGA). Paediatric skin was obtained from patients (2-10 years) 
undergoing circumcision and adult skin from patients undergoing plastic surgery. 


Keratinocyte culture 

Keratinocytes were cultured using : he 313 feeder method of Rheinwald and Green.’ Due to the 
difficulty of foetal culture, cells were also cultured in MCDB 153 medium supplemented with 
bovine pituitary extract (BPE). ^" After trypsin treatment, 2 x 10° (foetal) or 5 x 10° cells were 
plated on to 16 mm glass coverslips in 24-well plates and incubated at 37°C in a humid 9§°,, air/ 
S^, CO; environment. The medium was changed every third day for both culture methods. At 
various intervals the cells were washed with phosphate-buffered saline, the coverslips lifted out 
and fixed for 20 min in acetone for immunohistochernical ana. vsis. 





Immunohistochemistry 

Biopsies were snap frozen and 5-7 ji cryostat sections ef foetal and adult skin were mounted on 
the same gelatin-coated slide, acetone fixed for 20 mm and simultaneously immunostained with 
cultured cells on coverslips by the unlabelled peroxidase-entiperoxidase (PAP?) method. 
Cultured cells were examined at primary and secondary culture, at thestart of colony formation 
and at confluence. The sources, specificities and dilutions of the primary layer monoclonal 
antibodies (MAbs) are shown in “able 1. MAbs were app ied to air-dried sections and 
coverslips for 60 min at room tempersture. After wasking these were incubated with rabbit anti- 
mouse Ig (Dakopatts 1:20) in 20°,, normal human AB serum for 30 min, followed by a 30 min 
incubation with 1/100 dilution of PA? complex (Dakeparts, HigF Wycombe, U.K.). The bound 
peroxidase was visualized using the &iaminobenzidine/H ,O, reaction. Sections and coverslips 
were counterstained in Harris’ haematoxviin and dehydrated. Slides were mounted in DPX and 
coverslips were inverted onto slides with DPX. Contsols included the replacement of primary 
antibody with T BS or normal mouse immunoglobulm. The intensity of staining was assessed 











and graded on a scale from o to + +. Control slides anc covers ips were uniformly negative. 
RESULTS 


Foetal cell culture 

Two methods of cell culture were used to maximize foetal keratinocyte yield and growth. The 
313 feeder method gave rise to confluent keratinocyte sheets after a period of 4-5 weeks, 
whereas the MCDB 153 medium culture resulted in coloay formation but without confluence 
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TABLE 1. Monoclonal antibody panel 


eA ET anaana i TH ie HP HTTP inmerito si HIPH Nerio 





Antibody Specificity Source Dilution 
RPN 1160 Cytokeratin 18 Amersham* 1/20 
RPN 1162 Cytokeratin 7 Amersham 1/20 
RPN 1164 Type II cytokeratins Amersham 1/20 
RPN 1165 Cytokeratin 19 Amersham 1/20 
RPN 1166 Cytokeratin 8 Amersham 1/20 
K 8.12 Cytokeratin 13,16 sigmaT 1/100 
K 8.13 Cytokeratin Range Sigma 1/100 
K 8.60 Cytokeratin 10,11 Sigma 1/100 
Ks 13.1 Cytokeratin 13 .ymbus Biosciencet I/ IO 
3B $ Strata granulosum Seralab§ 1/50 
spinosum + germinatum 
GB 6 Basal keratinocytes Seralab 1/50 
Ber. T9 Transferrin receptor Dakopatts€ 1/10 
Ki 67 Proliferating cell Dakopatts 1/10 
EGF-r Epidermal growth factor Amersham 1/50 
receptor 
DK 22 HLA-DR Amersham 1/20 
Vim 13.2 Vimentin Serotec** 1/20 
W6/32 HLA class I Serotec 1/20 
Involucrin (polyclonal) Involucrin Dr F. Watt 1/250 


* Amersham, Little Chalfont, U.K. 

T Sigma Chemical Co., Poole, Dorset, U.K. 
ti Cymbus Bioscience, Southampton, U.K. 

$ Sera-Lab Ltd, Crawley Down, Sussex U.K. 
€ Dakopatts, High Wycombe, Bucks, U.K. 
** Serotec, Kidlington, Oxford, U.K. 


(Fig. 1). A higher seeding density was required for the foetal rather than for the paediatric or 
adult keratinocytes. Differences in cytokeratin expression were not observed between the two 
cell culture methods, possibly as a result of the addition of BPE to MCDB 153 resulting in 
normal Ca? * concentration." Stronger staining patterns for differentiation and proliferation 
markers were observed on small keratinocyte cultures grown in MCDB 153 medium. 


Cytokeratin expresston 
The differences in cytokeratin expression observed in adult and foetal keratinocytes in vivo and 
in 313 feeder cell culture are shown in Table 2. Cells cultured from paediatric foreskin were 
similar to adult keratinocytes throughout culture, so that no distinction has been made. K 8. 13, 
an antibody against a range of cytokeratins, gave good positive staining in all skin and cultured 
cell samples studied. The antibody RPN 1164 (against type II cytokeratins) faintly stained the 
suprabasal layers of foetal skin over 15 weeks EGA but was negative in adult skin. However, in 
culture all cells strongly expressed the antigens recognized by this antibody (Fig. 2). 
Cytokeratin 7 was weakly expressed in the suprabasal layers of foetal skin between 13-16 
weeks EGA but was not observed in the adult. In culture a small proportion of both adult and 
foetal keratinocytes expressed this cytokeratin (Fig. 3). Foetal skin stained strongly for 
cytokeratin 13 and this expression was maintained in vitro where adult keratinocytes were also 
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FIGURE I. (a) Foetal skin at 16 weeks EGA stained wth RPN16- agains: cytokeratin 19, showing positive 
basal cells, x 400. (b) Foetal keratirocvses grown oa 3T 3 feeder cells at 4 weeks showing cytokeratin 19 
positive cells, x 200. (c) and (d) Foetal calls grown ir MCDR 153 medium after 3 weeks showing: (c) Ki67 
proliferating cell positive cells, x 400 and (d) vimentn pesitive cells, x 200. Note the smaller colonies and 
separated cells in MCDB 153 cultured «ells, compzred to 713 "eeder cultured keratinocytes. 
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TABLE 2. The cytokeratin expression of foetal and adult keratinocytes 





Cytokeratin Foetal skin Culture Adult skin Culture 
Type I1 (1164). + (supra) +++ ~ ++ + 
7 (1162) + (supra) ++ = + + 
13, 16 (8,12) +++ + + * + + 

(patchy basal) 
13 (Kr.13.31) + +4 + + = + + 
18 (1160) + (supra basal) + + - + + 
I9 (1165) + + (basal) T ~= + 


———————————————9——— ————— E A 
—, Negative staining. 
+, Occasional positive cells present. 
+ +, Positive cells consistently present. 
+ + +, Abundant positive cells present. 


positive, Patchy staining in adult basal cells was observed with the antibody Ks 8.12 that may be 
due to cross-reactivity with cytokeratin 15.* However, strong staining occurred on foetal skin 
and all cultured keratinocytes with this antibody, indicating the presence of cytokeratins 13 and 
16. Cytokeratin 19 was absent in adult skin but was strongly expressed in the foetal basal cells 
(Fig. 1). A small proportion of cultured cells from both adult and foetal skin also expressed this 
cytokeratin. Cytokeratin 18 was not expressed on adult skin, unlike foetal skin, but in culture 
expression of this cytokeratin was observed in adult and foetal keratinocytes. Cytokeratin 8 was 
absent in all samples while no differences were observed in the expression of cytokeratins 10 and 
II. 


Differentiation and proliferation markers 

Foetal and adult keratinocytes were also compared for the expression of various antigens 
involved in cell differentiation and proliferation (Table 3). Vimentin, a marker for cells of 
mesenchymal origin was negative in the epidermis, but in culture a number of keratinocytes 
were positively stained. A similar reaction pattern was observed for transferrin receptor and 
Ki67, both markers for proliferation. Involucrin, a marker of keratinocyte terminal differentia- 
tion, was present in foetal and adult keratinocytes in culture, but the epidermal staining pattern 
was different in the adult (granular layer) and the foetus (spinous layer). Epidermal growth 
factor receptor was increased in foetal cells in culture. HLA class I antigen expression was 
higher in adult than foetal keratinocytes. Class II antigen-positive Langerhans cells were 
observed in small numbers in foetal skin and in larger numbers in adult epidermis, but did not 
survive under the culture conditions used. 


DISCUSSION 


This study has demonstrated that cultured foetal and adult keratinocytes have a particular 
cytokeratin pattern that differs from that observed in vivo. Unexpected cytokeratin patterns that 
bear no relationship to the original tissue have previously been observed in certain human cell 
lines.’ These results show that although adult keratinocytes in culture express the extra foetal 
cytokeratins observed im vivo, cultured foetal keratinocytes also express cytokeratins not 
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TABLE 3. The de 





erentiation amd proliferation. markers of cultured 
keratinocytes 











Antibody Foetal skan Culture Adult skm Culture 
Vimentin a3 deos = Scb 
Transferrin receptor - ++ + ~ +++ 
Ki67 - oo * +++ 
Involucrin “oop uo Toc ++ 
GBs§ (suprabasal - uo + + 
GB6 (basal) + + + + + 
EGF-r 5 qai ++ ssp 
Class I = + + + o 
Class II (Langerhans celis) € m ++ — 


pamiaraan oreen AAA OEE iE OES tU MM san D AA eE 


—, Negative “laimeng. 
+, Occasions. positive cells present. 
— +, Positive cells consistently present. 
+ — +, Abundant positive cells present. 


observed in vivo and become indistinguishaole from the adult cells zn vitro. For example, the 
antibody RPN 1164 reacts with the majority of basic type Ii cytokeratins including cytokeratin 
8.!! In foetal samples over 15 weeks EGA. weak suprabasal staining is observed with this 
antibody, while adult skin is negative. Previous studies! ^'^ have shown type II cytokeratin 
expression prior to 15 weeks EGA and this discrepancy may be due to the different antibodies 
these workers used. However, i» culture the majeri y of keratinocytes stained strongly with this 
antibody. This may indicate the simple epithelial nature cf the cultured keratinocyte and points 
to the modification of the cell by the tissue culture environment. Similarly cytokeratin 18, 
normally only found in simple epithelia and Merke! cells 3 is observed in culture. The fact that 
other workers did not show cytokeratin 18 expression in culture could be due to the different 












keratinocyte, for example durin 
those of the suprabasal layers. ` 

Cultured cells were also shown tc express vimentin (a mesenchymal marker) that is strongly 
expressed on fibroblasts. Co-expression cf cytokeratin and vimentin has been previously 
observed in cultured adult cells 5:! " and mar be related to the proliferative state of the cell, or to 
the adaptation of cells to the culture conditions. Tae prol iferatiory markers, Ki67 and transferrin 
receptor, were also strongly expressed or: cultured cells, as were cytokeratins 13 and 16. It is 
interesting to note that although cytokeratin 13 amd 16 are expressed in foetal skin, Ki67 and 
transferrin receptor are not. The associatior. of cytokeratin 13 with wet mucosal surfaces! ? and 
submerged keratinocyte cultures may partl* acecunt for the expression observed in foetal skin 
and cultured cells. Cytokeratin 13 and 16 are expressed in hyrerproliferative states such as 
psoriasis*!? (personal observation), and squamous cell carcinomas!? although not in basal cell 
epitheliomas,'* indicating tha: different stetes of oroliferation may exist. 








Cytokeratin expression of foetal skin 745 


Involucrin is the precursor of the cross-linked envelope that forms during terminal 
differentiation of the keratinocyte?? and has a different pattern of distribution in the foetus and 
adult. However, in culture a small number of cells were positive on 3T'3 confluent cell cultures, 
indicating that foetal cells eventually differentiate. 

In summary, this report characterizes foetal keratinocytes in culture and indicates that the 
cytokeratin profile can be influenced by tissue culture conditions and is not merely a reversion of 
the adult to the foetal prototype. 
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SUMMARY 


Human hair follicle mesenchyme contains a distinctive extracellular matrix which varies in 
volume and composition in concert with the hair growth cycle. To investigate the possibility 
that mesenchymal function is disturbed in alopecia areata we have studied the expression of 
extracellular matrix constituents in scalp biopsies from 14 patients by immunohistochemical 
staining for basement membrane proteins, proteoglycans and interstitial collagens. The staining 
patterns in follicles from non-lesional scalp were normal. Miniature anagen follicles from bald 
patches also showed relatively normal expression of basement membrane proteins and 
proteoglycans. However, in some large anagen follicles from lesional sites, there was loss of the 
normal staining pattern for chondroitin-6-sulphate in the dermal papilla. In lesional catagen 
follicles, the glassy membranes showed marked convolution and thickening. These structures 
stained strongly for laminin and type IV collagen but only weakly for interstitial collagens. 


Histological and ultrastructural studies in alopecia areata have demonstrated injury to cells in 
the precortical matrix region of lesional anagen follicles. t? These cells also frequently display 
aberrant expression of class I and class II antigens of the major histocompatibility complex 
(MHC).** This appears to be a late event and may result from cytokine release by infiltrating 
immune cells.” These observations led us to suggest that cells undergoing early cortical 
differentiation form the primary disease target within the hair follicle.? 

An alternative hypothesis is that epithelial changes in the hair follicle are a consequence of 
dysfunction of the dermal papilla. This is supported by the results of morphometric and 
autoradiographic studies." The dynamics of the hair-growth cycle are disturbed in alopecia 
areata,” and it is known from experimental evidence in the rat that the dermal papilla is of crucial 
importance in controlling growth and differentiation of hair bulb epithelium.?!° 

Relatively little is known of the molecular processes involved in signalling between the 
mesenchyme-derived dermal papilla and the epithelial matrix of the hair follicle. However, 
there is evidence to suggest that the extracellular matrix within the mesenchymal compartment 
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plays a significant role in hair growth contre]. The extracellular matrix of the dermal papilla 
differs in content from that of the interfcllicular dermis, being rich in basement membrane 
proteins and chondroitin proteoglycans. Mioseerer, in norma! follicles, the volume and 
constitution of this extracellular matrix shows regular variation with the phase of the hair- 
growth cycle. During anagen, the derma! papilla celis are separated by an abundant extracellular 
matrix. The volume of the extracellular matrix dzninishes during catagen and is minimal during 














telogen when the dermal papilla consists of a tights packed ball of cells in close apposition with 
cellular matrix resumes when the follicle re- 


the secondary epithelial germ. Production of extra 
enters ane 





expression, we petuo: an irmmunok bisocnen nic 
basement membrane proteins, proteoglycans.and sd o on mech from patients 
with various stages of the disease. 





Materials 

Details of the antibodies used for immunoh:stochemical staining are summarized in Table r. 
Biotinylated secondary antibodies end avidin-biorin-perox:dase complex were purchased from 
Vector Laboratories and chondroitin ABC lvase rom ICN Biomedicals. The chondroitin and 
dermatan antibodies recognize epitopes revealed by 2 RE of in adeo id with 
chondroitin ABC lyase.!! The antibody to der 
sulphate. 







Tissue sections 
Fourteen scalp biopsies were obtained with infoermed consent from patients with alopecia areata 
(Table 2). Normal scalp for control purposes wa 





5 obtained from two patients during routine 
excision of benign tumours. Biepsy specimens were snap frozen, embedded in OCT medium 
and stored at —70 C until required. Sections & xm thick were cut on a cryostat, mounted on 
poly-l-lysine coated slides, air-dried and fixed on acetone. 





Immunohistochemistry 
Tissue sections were washed im phosphare-buered saline (PBS) and those for proteoglycan 
staining were pre-incubated at 37 C with chondrentin ABC lyase (0:2 U/ml) for 30 min. Serial 


TABLE 1. Antibodies used for srunohistocsemical staining 















SPsenpen E "ies Type Jilution Supplier 
Type I collagen Croat Masockmal 1:100 Sera-Lab Lid 
Type HH collagen Goat xioclonal — r:100 — Sera-Lab Ltd 
Type IV collagen Mouse Jvienoclonal — r:100. ICN Biomedicals 
Laminin Rabbit Peercional i:100 Unilever research 
Unsulphated chondre:in (:Bs) Mouse Memeclonal 1:100 ICN Biomedicals 
Chondroitin-6-sulpha:c (3B3) Mouse Atmoclonal — 1:100. ICN Biomedicals 
Dermatan sulphate (9.%2) Mouse Menoclonal 1:100 ICN Biomedicals 
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TABLE 2. Clinical features of patients included in the study 











Age Sex Duration Biopsy Site Type 

26 F 4 years Occipital Non-lesional 

32 F I2 years Parietal Non-lesional 

22 M 10 months Temporal Pigmented regrowth 

27 M 8 months Occipital Pigmented regrowth 

26 F 4 years Occipital Edge of active patch 

56 F 51 years Occipital Edge of active patch 

57 M 9 months Occipital Edge of active patch 

60 M 18 months Occipital Edge of active patch 

19 F I3 years Temporal Bald area 

39 M 3 years Occipital Bald area 

21 M 20 years Occipital Non-pigmented regrowth 
38 F 6 months Occipital Non-pigmented regrowth 
39 F 9 months Parietal Non-pigmented regrowth 
46 F 15 years Temporal Non-pigmented regrowth 





incubation was then performed with blocking serum, primary antibody, biotinylated secondary 
antibody and avidin-biotin-peroxidase complex. All incubations were for 30 min with three 5 
min washes in PBS containing 1% bovine serum albumin between each stage. The peroxidase 
reaction was developed with 0:05?;, diaminobenzidine and hydrogen peroxide 0:01"% in 0-05 M 
Tris buffer at pH 7:6. The sections were lightly counterstained with haematoxylin, dehydrated 
and mounted. Controls included replacing the primary antibody with PBS or irrelevant 
antibodies and omission of chondroitin ABC lyase digestion where appropriate. 


RESULTS 


Scalp from normal subjects, non-lesional alopecia areata and pigmented hair regrowth 

Staining patterns in these biopsies were identical to those previously noted in normal scalp.!? In 
anagen follicles, there was staining throughout the dermal papilla with all the antibodies. The 
antibodies to collagen type I, collagen type III and dermatan sulphate also stained in the 
connective tissue sheath and throughout the interfollicular dermis. The antibodies to non- 
sulphated chondroitin and chondroitin-6-sulphate stained in the lower part of the connective 
tissue sheath, while those to type IV collagen and laminin stained the follicular basement 
membranes. During follicular regression in catagen, expression of proteoglycans declined with 
loss of non-sulphated chondroitin and chondroitin-6-sulphate preceding that of dermatan 
sulphate. By the telogen phase, the volume of matrix in the dermal papilla was greatly 
diminished. Expression of proteoglycan molecules was not apparent and that of basement 
membrane components was minimal at this stage. Typical patterns of staining for type I 
collagen, laminin and chondroitin-6-sulphate in anagen follicles are shown in Figure 1. 


Margins of extending lesions 
Biopsies from the margins of extending areas of alopecia areata contained a high proportion of 
catagen follicles. In one biopsy where surviving anagen follicles showed a heavy peribulbar 
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FIGURE 1. Staining of non-lesiomal anagen hair bulbs. © Type I collagen showing staining throughout 
the dermal papilla and comnecive @ssue sheath. b Laminin showing staining in the basement 
membranes of the outer root shes: b and blood vessels anithroughout the dermal papilla. (c) Chondroitin- 
6-sulphate showing staining of the matrix of the Germal papilla and connective tissue sheath. 
Magnification » 142. 


lymphoid infiltrate, there was loss of staining for coondro:tim-6-sulphate in the upper half of the 
dermal papilla and the lower connective tissue sheath In some catagen follicles, a greatly 
thickened and convoluted glassy membrane was noted. The glassy membrane showed intense 
staining for collagen type IV and laminin but staimed only weakly with the antibodies to type I 
and type III collagen (Figs 2a and 5). Staining for chondroitin-6-sulphate was restricted to a 
small rim at the outer margin of the glassy membrane (Fig. 2c). In some follicles, remnants of the 
glassy membrane were left beneath the ha r bulb as the level of this structure rose in the dermis 
with the approach of telogen (Fig. 2¢). Staining toccollagen types I, ITI and IV and laminin was 
maintained in the dermal papille during catagen bur stainimg for non-sulphated chondroitin and 
chondroitin-6-sulphate was greatly diminishec. 


Bald areas and non-pigmented regrowth 

In biopsies from established baid patches, numerous miniature anagen follicles were seen. The 
dermal papillae in these miniature follicles showed relatively normal patterns of staining with all 
the antibodies including choncroitm-6-sulphate Fig. 3a). 

Some anagen follicles in brepsies from areas of non-pigmented regrowth showed patchy 
staining or absence of staining from the upper pole of the dermal papilla for chondroitin-6- 
sulphate (Fig. 3b). Staining of Cermal papillae m these follicles with other antibodies showed no 
gross abnormalities. However, some abnorma ities of follicular anatomy were clearly demon- 
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FIGURE 2. Staining of lesional catagen follicle. (a) Type IV collagen showing intense staining of the glassy 
membrane (thick arrow) and dermal papilla (thin arrow). (b) Type III collagen showing dense staining of 
the dermal connective tissues and dermal papilla while the glassy membrane (arrow) is virtually 
unstained. (c) Chondroitin-6-sulphate showing staining confined to a narrow rim (thick arrow) at the 
periphery of the glassy membrane and very weak in the dermal papilla (thin arrow). (d) Chondroitin-6- 
sulphate staining of lesional late catagen telogen follicle showing unstained remnants of the glassy 
membrane (thick arrow) beneath the dermal papilla (thin arrow). The papilla is only weakly positive. 
Magnification: » 198. 
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FIGURE 3. (a) Miniature anagen follicle from bald scalp showiag normal expression of chondroitin-6- 
sulphate in the dermal papilla Mazaificat on. x r98. b) Lesonal anagen follicle from area of non- 
pigmented regrowth showing absence from the uppe: pole of the dermal papilla of chondroitin-6- 
sulphate. The papilla is delineated by the dorted line. Magnification: x 329. (c) Lesional follicle from area 
of non-pigmented regrowth showing relatively large dermal papilla with fibrous tracts extending into the 
dermis beneath (type IV collagen stam). Magnification x 8O. 
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strated, including fibrous tracts streaming beneath follicles situated unusually high in the 
dermis (Fig. 3c). 
All the controls were negative. 


DISCUSSION 


The expression of basement membrane proteins and proteoglycans during hair follicle 
development and in the hair-growth cycle has been studied in the rat. Laminin and type IV 
collagen are present throughout the hair cycle!? though they are most abundant in association 
with anagen follicles. Expression of fibronectin, heparan-sulphate proteoglycan and chondro- 
itin-sulphate proteoglycan all show correlation with the phase of the hair growth cycle.! *-! 
This is most marked for chondroitin-sulphate proteoglycan and it has been suggested that this 
basement membrane component may be involved in the dermo-epidermal interactions leading 
to formation and growth of skin appendages.’> Moreover, in chick embryo tissue culture 
experiments, disturbed proteoglycan metabolism has been found to result in morphogenetic 
abnormalities of feather follicles. '° 

Expression of proteoglycans during the human hair cycle has recently been studied in normal 
scalp with antibody techniques similar to those we have used.'? Similar findings of a cyclical 
pattern of expression of chondroitin proteoglycans have emerged; staining for non-sulphated 
chondroitin and chondroitin-6-sulphate declines in the dermal papilla and connective tissue 
sheath early in catagen and becomes undetectable by telogen. These changes appear to occur 
earlier than the decline in expression of other proteoglycans or basement membrane proteins. 
Involvement of proteoglycans in human hair-growth regulation had previously been inferred 
from observations in diseases such as pretibial myxoedema and the Hunter/Hurler syndrome in 
which disturbed proteoglycan metabolism is associated with hypertrichosis.! ^!? 

In newly involved areas of alopecia areata, anagen follicles are precipitated abruptly and 
prematurely into catagen. The unusual patterns of staining for chondroitin-6-sulphate in some 
anagen follicles from lesional sites may indicate impending catagen conversion. It was apparent 
that these changes were only in follicles where entry into catagen was likely to be imminent. 
However, loss of chondroitin-6-sulphate staining is not usually observed before the occurrence 
of early morphological changes of catagen. It is possible that the abnormal appearances in these 
lesional anagen follicles was due to degradation of extracellular matrix by infiltrating 
inflammatory cells. Nevertheless, we cannot exclude the possibility that these changes indicate 
primary dysfunction of the hair follicle mesenchyme with resulting premature entry of follicles 
into catagen. 

The grossly thickened and convoluted appearance of the glassy membrane in lesional catagen 
follicles has, to our knowledge, not been previously reported. We have not encountered similar 
appearances in catagen follicles from normal subjects. The role of the glassy membrane in the 
evolution of catagen is unknown and the significance of this observation is not clear. 
Nevertheless, these findings provide confirmation that the glassy membrane is composed of 
basement membrane proteins. Chondroitin-6-sulphate has been regarded as a basement 
membrane component" and has recently been suggested to be important in the pathogenesis of 
dystrophic epidermolysis bullosa.*? It is interesting, therefore, that staining for this proteogly- 
can did not co-distribute with laminin and type IV collagen in catagen follicles. 

In conclusion, the changes we have observed in alopecia areata may result from dynamic 
disturbances of the hair growth cycle. However, the loss of the normal staining pattern for 
chondroitin-6-sulphate in some lesional anagen follicles suggests that the changes which occur 
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in the dermal papilla during nerma! catagem are eceurr 


x; prematurely. This observation 





warrants further study and should be amenatle to investigation by zn vitro techniques. 
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SUMMARY 


To determine whether the clinical, immunological and serological features of patients with 
silica-associated systemic sclerosis are different from patients with the ‘idiopathic’ form of 
systemic sclerosis (SS) we studied 22 underground coal miners who were exposed to silica dust 
(SD), 30 mine workers who later developed silicosis (S) and 17 mine workers exposed to silica 
dust who subsequently developed a systemic sclerosis-like disease (SA-SS). 

The patients with SA-SS had features clinically indistinguishable from individual patients 
with SS. They all had Raynaud's phenomenon, 14 had cutaneous sclerosis identical to that seen 
in acrosclerosis and three had a generalized cutaneous sclerosis. Sixteen patients had bibasilar 
pulmonary fibrosis, 10 had necrosis of the fingertip pulps, nine had oesophageal involvement 
and only one patient had renal involvement. Antinuclear antibodies and circulating immune 
complexes were detected in three and eight patients with SD, 14 and five patients with S and in 
16 and nine patients with SA-SS, respectively. Anti-Scl-70 antibody was detected in eight ofthe 
17 patients with S 4-SS. Evidence for 77 vivo endothelial cell damage, as determined by elevated 
levels of von Willebrand factor, was found in nine patients with SD, 14 patients with S and in tọ 
patients with SA-SS. Following incubation of the patient's serum with confluent cultures of 
human umbilical vein endothelial cells there was only a significant reduction in calcium 
ionophore-induced release of prostacyclin with the serum from SA-SS patients compared to 
that with control serum (NC). The mean + SEM release of 6-keto-PGF ,, (the stable metabolite 
of prostacyclin expressed as ng/1o* cells) decreased from 2:90 +027 to 2:01 t 033 (SD), 
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3:34 + 0:42 to 1:76 t 0:31 (S), 198 +o 12 10 00764 t£ 6707 (SA&-SS) and 2:28 + 0:33 to 136 £t O21 
(NC) with 1 and 20%, serum, respectiveiv. 
This study demonstrates that immune complex and antinuclear antibody formation and i 
vivo endothelial cell damage occurs fellow ng occupational exposure to silica. The patients who 
subsequently develop a systemic sclercsis-like disease have clinical, immunological and 
serological features which are indistingu:shable fran the idiepathic form of the disease although 
as a group the SA-SS patients have a higher prevalence of pulmonary involvement and the anti- 
Scl-70 antibody. 











Systemic sclerosis-like disorders have been repcrted to ds Soa ng exposere to vinyl 
chloride,’ aliphatic? and aromatic” ! hydrocarbons, epoxy restas,” silicon,” > bleomycin? and toxic 
oil.’ Bramwell first drew attention to the pos uc link between occupational silica-dust 
exposure and systemic sclerosis when he aot:ced a much higher incidence of this disease in his 
practice in Edinburgh compared :o the incidence reported in the literature. ® Surprisingly, there 
was only one female in his nine patients with svstemic sclerosis and the males had been 
occupationally exposed to silica either as stoneme sens, as a miner or as a copper smith. Forty 
years later Erasmus expressed concern about the high prevalence of systemic sclerosis in gold 
miners examined at The Silicosis Medica! Bureau in Johannesburg.” Subsequently, there have 
been many reports describing the association of systemic sclerosis with either silica exposure or 
silicosis in Italy, France, Germany, South Africacnd Japan.! ^? Epidemiological studies have 
shown an almost threefold increase in incidence of systemic sclerosis among coal miners 
compared to a large control group, a 23-fo.d aigher risk of developing a systemic sclerosis-like 
disorder in work places where there is exposure te silica and the probability of developing this 
disease is 110 times higher for patients wita silicosis than for the normal male population.!*'! ' 
There i is evidence that in some of the duas Viso adds diseases, particulariy that caused 
tires impreve or resolve when the patient is 
removed from the causative agent.'" az: there have been occasional reports of 
spontaneous remission in idiopathic system ic sclerosis?” no such event has been documented in 
silica-induced systemic sclerosis. This raises the question zs to whether the two diseases are 
clinically indistinguishable and represert a similar host response to a variety of agents. We 
therefore studied the clinical, immunological and szralogical “eatures of miners exposed to silica 
dust who developed either silicosis, a systemie scle -osis-Hke disorder or no associated disease to 
determine whether there were any characteristic difere 
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Subjects 

Twenty-two male underaronng coal or uranium workers (mean age 47 years, range 27-68) with 
a minimum of 5 years’ exposure to silica dust (rang? 3-15) whe were regularly followed up in an 
occupational health clinic and were otherwise healthy and had normal annual chest radiographs 
were selected. Thirty male miners (mean age 58 ears, range 47-68) who were diagnosed as 
having silicosis on radiographic criteria cr in problematica) cases by examination of scalene 
lymph nodes for silicotic nodules, and 17 male weckers (mean age 58 years, range 47-50) with 
silica-associated systemic sclerosis were recruited ine healthy controls (mean age 44 years, 
range 23-65) who had no past history of siiica exposmre and who had no evidence of a connective 
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tissue disease were also selected. Serum was collected from all the patients and controls and was 
stored at — 20°C until later used. Clinical details were collected by three of the authors (V.Z., 
U-F. H and P.M.D). 


Measurement of von Willebrand factor 

Ninety-six-well microtitre plates (Nunc, U.K.) were coated with 1/1000 anti-human von 
Willebrand factor antibody (vWF ) (Dako, U.K.) and test serum, diluted 1/40 with phosphate- 
buffered saline (PBS, pH 7-4), was added and incubated for 3 h. The wells were washed with 
PBS and then anti-human vWE peroxidase conjugate diluted 1/1000 with PBS was added. After 
further washing with PBS the substrate 1,2 o-phenylenediamine dihydrochloride (Sigma, 
U.K.) was added and the reaction was read at a wavelength of 492 nm. Units of vWF were 
expressed as a percentage of serum from healthy volunteers and those results greater than 2 SD 
from a large control sample (i.e. > 120°) were considered raised. 


Endothelial cell cultures 

Human umbilical vein endothelial cells were grown in culture using the method described by 
Jaffe et al.*° Briefly, umbilical veins from individual cords were cannulated, washed with 
balanced-salt solution (BSS, pH 7:4) and filled with o-1%, collagenase (Clostridium Histolyti- 
cum, Boehringer Mannheim GmbH, F.R.G.). After a 12-min incubation at 37 C, detached cells 
were obtained by flushing with Medium 199 and were centrifuged at 250 g for 5 min. The cell 
pellet was resuspended in M199 containing roo U/ml penicillin, 50 ug/ml streptomycin, 
amphotericin B, glutamine (Gibco) and 20 ^e pooled human serum and were grown in 24-well 
plastic cluster plates (Sterilin Ltd, Feltham, England) in humidified 5% CO,/95°, air at 37 C. 
In all experiments the cells used were primary cultures at confluence and they were identified as 
endothelial cells by their ‘cobblestone’ appearance and by positive uniform staining for von 


Willebrand factor. 


Incubations of cultured endothelial cells with serum 

Confluent primary cultures were washed once with M199 and then were incubated with either 1 
or 20% serum from each patient for 24 hin humidified 5°, CO,/9 5^; air at 37°C. At the end of 
each incubation the supernatant was removed, the cells were washed with M 199 and stimulated 
with the calcium ionophore A23187 (10 uM) (Sigma, Poole, Dorset, U.K.) for 2 h. The 
supernatants were collected and frozen at — 20°C for subsequent radioimmunoassay of 6-keto- 
PGF,,. The endothelial cells were trypsinized (0:25*, trypsin), centrifuged at 500 g for 1 min, 
resuspended in 200 ul of BSS and after addition of ro iJ of methylene blue the cells were counted 
in an improved Neubauer Chamber (Weber, England). The mean number of endothelial cells 
was I x IO? per well. 


Radioimmunoassay of 6-keto-PGF ig 

The antibody to 6-keto-PGF i (donated by Dr M. Greaves, Department of Haematology, 
Royal Hallamshire Hospital, Sheffield, U.K.) was incubated with the samples overnight at 4°C. 
Cross reactivities of the antiserum with other major eicosanoids (PGE,, PGF,,, TXB.) were 
less than 1%. The tracer was 6-keto-[ *H]PGF ,, (Amersham International PLC, Amersham, 
U.K.) and the standard was 6-keto-PGF,, (Wellcome Laboratories, Beckenham, U.K.). 
Unbound tracer was separated from bound by the addition of dextran/charcoal. The assay was 
linear over the concentration range O0: 1-2:5 ng/ml and the limit of sensitivity was 39 pg/ml. 
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Measurement of circulating Immune comipsexes 

Circulating IgG immune compzexes were measarec usiag the polyethylene glycol (PEG)- 
precipitation method.?! Briefly. samples of serum were incubated with 2°,, PEG (Sigma, 
Dorset, U.K.) for 18 hat 4 Canc after centrifugaz on the precipitate was washed with 2^, PEG 
and then with PBS. Samples of dissolved precipitate were sun on single-layer immunodiffusion 
agar plates against anti-IgG and the diameters werz measured after 48 h. Results were compared 
with standards containing known quantities of imamune Cory lexes. 
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Statistical analysts 

Differences in prostaglandin release from cells prz-ex posed to the different sera were analysed 
bv comparing the effect of one scrum concentratican from patients with SA-SS, SD or S against 
the same concentration from normal individuals wing the Mann-Whitney U-test. P « 0:05 was 
considered to be significant. 








RESULIS 


The 17 patients with silica-associated system sclerosis had been exposed to silica while 
working either as a miner (7 = 15), asa stove-fitter (5 = 1) or as a sandblaster (7 = 1) for a mean 
length of 16:2 years (range 4-36 - The interval be ween the end of exposure and the onset of the 
features of systemic sclerosis ramged trom 0 to 23 vears with a mean of 11-2 years. The patients 
had features of systemic scleresis for a mean of 4 wears (range I-15) and all had Raynaud's 
phenomenon, 16 had bibasilar paimenary fibrosis, 14 had a limited acral dermal sclerosis, three 
had generalized or diffuse dermal sclerosis, 10 tad necrosis of the fingertip pulps, nine had 
oesophageal involvement and only one had renal involvement (Table 1). The interval between 
the onset of their Raynaud's phenomenon and the cutaneous sclerosis was a mean of 3 years 
(range 0-10). Because of a change in mining cend tions during 1960-61 when dust control 
standards were improved and levels of sikca dust in the a: were dramatically reduced, patients 
exposed to silica dust were subdivided into two srocps, those exposed between 1945 and 1960 
and those exposed after 1961. 

Detectable concentrations of circulating imene complexes (CIC) measured by the 
polyethylene glycol precipitatien method were $eund in all of the pre-1961 SD miners and in 
over 50°, of the SA-SS patients (Table 2). Reised levels of immunoglobulins were mainly 
detected in the SA-SS patients and in no persom were reduced levels of C3 or C4 found. Using 
HEp-2 cells as substrate, antinuclear antibodies were detected in three patients with exposure to 


an 


silica dust between 1945 and 1460 (two grainy and one fine speckling pattern), in none of the 

























TABLE 1. Clinical feetures of che 17^ patients with 
sili2a-zssocisted eestermic sclerosis 


e e E A e Ta or a eerta t attri AAALAC 


Raynzsed's pheromenon n-17 


Limited dermal sclerosis n=14 
Generslized dermal sc ierca.s n3 


Necroxis of finger tip pulp nO 
Bibasóar pulmonary foros n= 16 


Oesophagesi invo vement n=9 
Renal :nvoleemers d csd 
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TABLE 2. Circulating immune complexes, immuno- 
globulin and complement levels in the patient groups 











SD SD 
« I961 > 1961 S SA-SS 
CIC 8/8 3/12 5/30 9/17 
T IgG 1/8 2/12 3/30 9/17 
t IgM o/g 1/12 2/30 3/17 
T IgA 1/8 2/12 §/30 7/17 
4 CA o/8 0/12 0/30 0j17 
i C3 0/8 0/12 0/30 0/17 





patients exposed to silica dust after 1961, in 14 patients with silicosis (eight nucleolar, two 
homogeneous and four fine speckling pattern) and in 16 patients with silica-associated systemic 
sclerosis (eight anti-Scl-70, two anticentromere (ACA), two anti-RNP and four nucleolar) 
(Table 3). Elevated levels of von Willebrand factor were found in nine of 22 SD patients (41 %5), 
I2 of 30 S patients (40%) and in 10 of 17 patients with SA-SS (59%) (Table 4). 

There was a concentration-dependent inhibition of the release of 6-keto-PGF,, by serum 
from all the patients following a 24-h incubation with the cultured endothelial cells (Fig. 1). The 


TABLE 3. Antinuclear antibodies in different patient groups 
using immunofluorescence of HEp-2 cells and immunodif- 
fusion techniques 


VTTIMMUTUAMIMMBUPTIUNHENIMNULRTHIIMIMHAHAHIHAUBNIRHEEATHAIUHHUP NFL LIP HAUAIUIVHHIUHUUUIU PL QU BLA rre HA PALLA UHR RAN QLA READ Her II ILLA LAB MHIL IAEA RANA 


SD SD 
« 1961 > 1961 S SA-SS 


ee Antena 





Speckled 1 — 4 — 
Nucleolar — — 8 

Grainy 2 — — — 
Homogeneous — — — — 
Anti-RNP — — — 
Anti-Scl-70 — -— — 
ACA — — — 


LT TLL TNA LET HHH tC aa a aa a ALPHA RAPTUM MAH AHrt. 
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TABLE 4. Levels of serum von Willebrand factor in the patient groups 
LLL LL CALL aAA TS AL AUTE PRIN d TT a AA 


vWF expressed as ?,, of normal serum 








<120 120-140 140-180 180-4 > 400 
SD 1945-60 n=8 4 o I 1 2 
SD 1961-83 n- I4 g o 2 1 2 
S n=30 18 o I I IO 
SA-SS n-1i7 7 3 4 3 o 
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Concentratice of serum (5) 


FIGURE 1. Effect of different concentrations of serum from norma! coatrols CNC), miners exposed to silica 
dust (SD), miners who developed silicosis 1S) and miners who developed silica-associated systemic 
sclerosis (SA-SS) on the release ef 6-keto-PGF,, by cultured human umbilical vein endothelial cells. 


mean + SEM release of 6-keto-P'GF,, (ng/1o* cells) decreased from 2:90 + 0:27 to 2:01 + 0°33 


the control serum. 


DISCUSSION 


This study has shown that patients with s:lica-associated systemic sclerosis had clinical features 
indistinguishable from those of idiopathic systemic sclerosis and that they satisfy the standard 
criteria for the diagnosis of systemic sclerosis." This is in contrast to a previous suggestion that 
such patients should be regarded as having pseudoscleroderma because Raynaud's phenome- 
non, microstomia and systemic involvement had been absent and the skin disease was often 
localized.23 As a group, the SA-SS patients had a higher prevalence of bibasilar pulmonary 
fibrosis and the presence of the anti-Scl-70 antibody, being found in 94 and 4794 of patients, 
respectively. The mean prevalence of raciological lung involvement in 30 series totalling 1620 
patients with systemic sclerosis was 36% and in 78 patients with the CREST variant the 
prevalence was only 19°. 24 The anti-Sci-70 antibody occurs in 34-77° of patients with diffuse 
systemic sclerosis and is usually associated with severe interstitial lung disease. 52" Perhaps 
therefore in genetically susceptible people who are exposed to silica there is increased 
production of the anti-Scl-70 antibody. Instead of the double association with diffuse cutaneous 
involvement and severe pulmonary involvemen: only the latter occurs, because only three of the 
17 patients had diffuse dermal sclerosis. Clearly a larger number of patients with SA-SS need to 
be studied to see whether this i5 true. 

In support of a genetic susceptibility, 2 survey of a large number of fluospar miners and their 
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families in Sardinia suggested that some persons were predisposed to develop silicosis and 
others were not.*’ Furthermore, Bernstein and colleagues showed a highly significant increase 
in unstable C” cells and aneuploid cells as well as sister chromatid exchanges in male goldminers 
who had systemic sclerosis.^" Similar findings have been detected in patients with systemic 
sclerosis who had not been occupationally exposed.^? It would be interesting to repeat these 
investigations in the SD and S mining groups to see whether the association only occurs in the 
patients who develop SA-SS. So far no HLA studies have been performed in patients with SA- 
SS but one study detected a decreased frequency of B7 in patients with silicosis and the authors 
suggested that this might be a predisposing factor. "" Again further HLA studies are required in 
patients with SA-SS. 

It is clear from the literature that there are several countries, such as South Africa, G.D.R. 
and Italy, from which many reports of SA-SS arise. There are also other countries such as the 
U.K. from which there have been no further reports of SA-SS since Bramwell's original 
description. For example, Haustein and colleagues assessed all the 237 patients living in the 
G.D.R. diagnosed as having systemic sclerosis and found that 66 of the 86 male patients had 
been exposed to silica dust and that 50°; of these patients also suffered from silicosis.!" In 
contrast Ruettner only found four cases of systemic sclerosis in 2000 patients with silicosis and 
not a single case of systemic sclerosis in 650 patients with silicosis who underwent autopsy.?! It 
appears therefore that a variable proportion of workers occupationally exposed to silica do 
develop silica-associated systemic sclerosis and although in one report there was a suggestion 
that intensity of exposure was more important than duration of exposure,** there may be a 
complex interplay between environmental conditions and host factors that are as yet not 
understood. 

Vascular damage is a recognized complication of systemic sclerosis and this is characterized 
by proliferative intimal arterial lesions and an obliterative microvascular process.?*?^ There 
was macroscopic evidence of these changes in the SA-SS patients with 59"; having necrosis of 
the fingertip pulps. Unfortunately there is no totally satisfactory method for quantitating 
endothelial cell damage in vivo but it is known that disturbances of endothelial cell integrity in 
vitro can stimulate the release of von Willebrand factor protein. ^? It has been on the basis of this 
fact that circulating vWF has been measured in several diseases in which microvascular injury 
occurs. These include respiratory failure, "^? vasculitis,?" diabetes mellitus?? and gram negative 
septicaemia.?' In this study raised levels of vWF were found in otherwise healthy miners 
exposed to silica dust, as well as in the patients with silicosis and SA-SS. Kahaleh et al. found 
elevated levels of vWF in 15 out of 17 patients with systemic sclerosis and in seven of nine 
patients with Raynaud's syndrome."? None of the healthy miners nor any of the miners with 
silicosis suffered from Raynaud's phenomenon and so it would be reasonable to suggest that 
exposure to silica and/or the development of the systemic sclerosis was the cause of the raised 
vWF levels in this study. 

The cause of the microvascular damage in systemic sclerosis is not known but the presence of 
circulating immune complexes may be pathogenetic, and there was some correlation between 
presence of the immune complexes and increased levels of VWF in the patient groups in this 
study. However, there may be other factors responsible for such phenomena including anti- 
endothelial cell antibodies. "? In order to investigate whether disturbed endothelial cell function 
occurred in the patients with SA-SS we used cultured human endothelial cells as a model. 
Serum from patients with SA-SS inhibited the release of prostacyclin from these cells and the 
effect was significantly greater than with control serum. This finding may be relevant to the 
pathogenesis of Raynaud's phenomenon in the patients with SA-SS since there may be a 
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circulating factor(s) which impairs the release of the vasodilator and anti-aggregatory 
prostanoid PGI, from vascular endctheli am foliowing the vasoconstriction induced by cold. 
Similar findings were previous reported :a patients wita the idiopathic form of systemic 
sclerosis,*° although other investigators Sound that incubation of serum from patients with 
systemic sclerosis did not cause any alterstiom in prostzcyclin release from unstimulated 
microvascular endothelial cells.“ 

There is also a possibility that endothel:al cells may be avolved in stimulating the increased 
collagen synthesis that occurs in silicosis and SA-SS. Itisknown that silica particles are ingested 
by macrophages in the lungs and that silica exposure enhances release of interleukin 1 from 
alveolar macrophages.*^ Silica crystals also may be taken up by the lymphatics and following 
moderate but prolonged exposure silicotic islets continue to proliferate in both the lung 
parenchyma and the iymph glancs. The invo vement of the lymph glands can extend beyond the 
hilum of the lungs and silicotic modules may »e feund in the cervical glands and along the aortic 
chain down to the inguinal glands.** It weuld be reasonable to hypothesize that with such 
widespread dissemination of silica crystals that seme enterthe general circulation and that these 
are then phagocytosed by vascular endotaec um. This is supported by the finding of silicotic 
nodules in the liver, spleen and bone marrew.* ^" Endetaelial cells that have phagocytosed 
silica could then be stimulated to release :ntzrleckin 1 as previously demonstrated by Miossec 
and colleagues?! or platelet-derived growth factor or other factors which would stimulate 
fibroblast proliferation and collagen deposition. This theary would support the observation of 
Sluis-Cremer et al. that it is the intensity of exposure rather than the duration of working 
exposure that predisposes to SA-SS." It would te interesting to see therefore whether cultured 
endothelial cells can phagocytose silica crystals and whether such a phenomenon can be 
demonstrated in pathological specimens, Furthermore it would be of interest to see whether 
unstimulated peripheral blood monocytes have an increased spontaneous release of interleukin 
1,a finding previous!y reported in patients with-systemic sclerosis having a disease history of less 
than 5 years.*? 

In conclusion, this study has shown that patierzs with silica-associated systemic sclerosis have 
clinical, immunological and serological features indistiaguishable from those patients with 
idiopathic systemic sclerosis. More research is required however to understand the basis of an 
individual's genetic susceptibil:ty to the envirommental agent silica and the sequence of events 
that leads to the characteristic systemic enc cutaneous lessons of systemic sclerosis. 
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SUMMARY 


The mechanism of the occurrence of natural antikeratin antibodies in human sera was studied 
using hybrid spleen cells obtained from experimentally naive or from immunized mice. 
Antikeratin antibodies were detected by enzyme-linked immunosorbent assay (ELISA) in 
5:9-9:5*^, of the culture supernatants of fused spleen cells taken from naive mice. When mice 
were immunized with keratins, the number of supernatants containing antikeratin antibodies 
was increased to eight out of 51 (15-79%). When immunized with non-keratin materials such as 
activated human T cells, adult T-cell leukaemia cell lysates, and human T-cell lymphotropic 
virus type-1 (HTLV-1), 16:7-20:89;, of the supernatants were found to contain antikeratin 
antibodies by ELISA. 

The antikeratin antibodies in the supernatants showed cytoplasmic staining of keratinocytes 
in human as well as mouse skin by indirect immunofluorescence. The antibodies reacted with 
extracted human epidermal keratins by dot-blot and Western blot analysis. Most antikeratin 
antibodies in the supernatants did not show cross-reactivity with exogenous antigens used for 
immunization and vimentin-type intermediate-sized filaments. 

These findings demonstrate that B cells producing antikeratin antibodies are common in 
naive mice, and produce various types of antikeratin antibodies following specific activation 
with epidermal keratins and non-specific immunological stimuli. 


Circulating antibodies against epithelial cytoplasmic antigens are known to occur in various 
disorders and in normal subjects.'? It has been demonstrated? ? that most epidermal 
cytoplasmic antibodies are directed against keratins and that antikeratin antibodies are more 
commonly detected in human sera than previously appreciated. These antikeratin antibodies 
show various immunofluorescence staining patterns on keratinized epithelia, and recognize 
different keratin subunits by Western blot analysis. The occurrence of such antibodies is 
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increased in patients with various dermatoses, ir those with myeloma, following bone marrow 
transplantation and in those with neoplasms, rheumatoid arthritis, and collagen diseases. 9" 
It has also been reported tha: various kinds of awtoamtibodies to other cvtoskeletons and 
cellular components are detected in human sere. " Previous in vitro studies have shown that 
man hybridoma cels secrete autoantibodies against various 
cellular components including cytokeratins." '" Artibodzes to mtermediate-sized filaments 
were found in sera taken from patients wita infectiousmonenucleosis.’ * These findings suggest 
that antikeratin antibodies, like antibodies to other cytoszeletons. are autoantibodies and that 
the production of such antibodies is increased ty iramunological stimulation or B-cell 
transformation. 
We investigated the production of antikeratin. antibodies by fused spleen cells obtained from 
experimentally naive mice. We found an increased production rate of such antibodies in mice 
immunized with not only keratins but also nron-kera:in mmunogens. 











METEODS 


Extraction of epidermal keratins 

Normal human epidermis was separated from dermis by incubation with 0:5 M EDTA, pH 7:5, 
at 60°C. for 1 min, and keratin proteins of whole epidermis were purified and extracted as 
previously described.'* Keratims of trypsinized keratinocytes, the remnant stratum corneum, 
and callosities were extracted separately in a similar fashien. All the materials were analysed by 
ro, sodium dodecyl sulphate- polyacrylamide gel electrophoresis (SDS-PAGE). 






Preparation of hybredomas 

Spleen cells taken from 1o-week-old, non-immunized BAI B/c mice were fused with a mouse 
myeloma cell line, NS-1, in 50". polyethylene g-ycol. Alternatively, spleen cells from 10-week- 
old mice immunized intraper:coneally with keratins or non-keratin immunogens such as 
phytohaemagglutinin (PHA)-activated human T lymphocytes, cell lysates of an adult T-cell 
leukaemia (ATL) cell line, and human T-cell lymphetropie virus type-1 CHT LV-1) were fused 
in the same manner. The ATL cel lysates and HTLV-: were originally prepared for the 
production of specific antibodies against ATL cells and HTLV-1 virus antigens. The fused cells 
obtained from one spleen were seeded in two microolates with 96 flat-bottomed wells (Nunc, 
Netherlands) and selected in HAT medium containing ! = 107 * M hypoxanthine, 1-6 x 10° 5M 
thymidine, and 4 x 10 7 M aminopterin. After 2 weeks ef culture, the presence of antikeratin 
antibodies in the supernatant c£ each well was detesmined by enzyme-linked immunosorbent 
assay. The positive wells were then studied by mmmunofiuerescence and Western blot analysis. 











Enzyme-linked immunosorbent assay (ELISA, 

Each well of the 95-well microplates was coated with so yl of keratin extract (10 ug/ml in 
bicarbonate buffer, pH 9-6), at 4°C overnight. The plates were washed with 0:057, T ween-20, 
phosphate-bufferec saline (PBS), pH 7 4, air-dried a room temperature, and stocked at — 20°C 
until use. The keratin-coated wells were incubated with the culture supernatants at room 
temperature for 2 h, washed four times with 0:05", Tween-20 in PBS, followed by incubation 
with peroxidase-labelled F(ab) fraction of goat anti-mouse immunoglobulins (Medical 
Biological Laboratories, Nagocva, Japan) at a dilutson of 1:800. Control-culture media were 
obtained from the wells without growth of hybridomas. After washing, the peroxidase activity 
was determined by colorimetric reaction with 2,2 -azino-di-3-ethyl-benzthiazoline-sulphonate 
(ABTS). The optical density ef each well was read at 455 nm. 
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Indirect immunofluorescence 

The culture media containing antikeratin antibodies were studied by indirect immunofluores- 
cence using cryostat sections of normal human skin and BALB/c mouse skin. In order to reduce 
the background reaction, fluorescein isothiocyanate-labelled goat anti-mouse immunoglobulin 
was used following the absorption of the conjugate with epidermal insoluble fractions as 
previously described. 


Dot-blot analysts 

Purified keratins, a Nonidet P-40 (NP40) extract of whole epidermis, and a cell lysate of PHA- 
activated T cells were diluted with PBS at concentrations of 40- 100 g/ml. Three microlitres of 
each sample was spotted on nitrocellulose strips, and air-dried at room temperature for 30 min. 
The strips were saturated with 5*5, bovine serum albumin (BSA)/Tris-HCl, pH 7:4, and reacted 
with each of the following first antibodies: supernatants of hybridomas, a monoclonal 
antikeratin antibody (KL-1, Immunotech, Marseille), and control mouse IgGr (Becton 
Dickinson, Mountain View, CA, U.S.A.). After washing, the nitrocellulose strips were reacted 
with the peroxidase-labelled anti-mouse immunoglobulins at a dilution of 1:800. The 
peroxidase activity was visualized by incubation of the strips with 0:05", diaminobenzidine 
tetrahydrochloride in the presence of 0-05"), hydrogen peroxide. 


Western blot analysis 

The extracted epidermal keratins were separated by SDS-PAGE, and transferred to 
nitrocellulose paper at 4°C for 3 h.'? The strips taken from the nitrocellulose paper were 
incubated with 5% BSA/Tris-HCI buffer, pH 7-4, overnight. The strips were then incubated 
with test supernatants, washed four times with 0-05°,, Tween-20 in PBS and reacted with the 
peroxidase-labelled anti-mouse immunoglobulins. The peroxidase staining was carried out as 
described above. 


RESULTS 


Screening test by ELISA 

All supernatants of 331 wells containing growing hybridomas were assayed by ELISA 2-3 
weeks after culture. The ELISA study was carried out before cloning of the hybridomas. 
Culture supernatants of the wells without growing hybridomas were used as controls. A 
threefold value of the mean optical density of control supernatants at 405 nm was set up as a cut- 
off point because none of the control supernatants and normal mouse IgG1 showed reactions 
higher than the cut-off point. Furthermore, none of the supernatants taken randomly from the 
group below the cut-off point showed a positive reaction against epidermal cells by indirect 
immunofluorescence. 

In the first experiment, four out of 68 (5:995) supernatants of hybridomas derived from two 
naive mouse spleens were found to contain antikeratin antibodies with titres greater than the 
cut-off point (Fig. 1). In the second experiment using a naive mouse, four out of 42 (9:595) 
supernatants showed positive reactions. When mice were immunized with non-keratin material 
such as HTLV-1, ATL cell lysates, and activated human T cells, 12 out of 71 (16:99,), nine out 
of 54 (16°7",,) and 20 out of 96 (20:8?) supernatants, respectively, showed the presence of 
antikeratin antibodies with titres higher than the cut-off point. When immunized with human 


epidermal keratins, eight out of s1 (157%) supernatants contained antibodies with titres 
beyond the cut-off point. 
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FIGURE 1. Detection of antikeratin antibodies produced by aybridomas derived from naive and 
immunized mice. Arrow heads A-D correspond te: Figure zaad. 


Immunofluorescence reaction petterns 

Supernatants positive for antikeratin antibodies showed various staining patterns on immuno- 
fluorescence using human epidermis. Five out of eight supernatants of naive mouse-derived 
hybridomas reacted with the whole epidermis (Fig. 2a), and one bound mainly to the stratum 
corneum. The two remaining supernatan:s dili no: shew any apparent fluorescence on human 
epidermis. | 

When mice were immunized with PHA-activated T-cell extracts, seven out of nine positive 
supernatants tested showed basal cytoplasmic staizing in the human epidermis (Fig. 2b, Table 
1). One of the supernatants reacted with the who epidermis. All the antibodies belonged to 
mouse IgM-class. We could, as a result, cbtaim a hybridoma clone producing IgM-class 
antibodies reactive with humen basal cells. This actibody demonstrated a positive reaction with 
human basal cell carcinoma cells, and with the folkcular epithelia and 10-20", of the basal cells 
of BALB/c mouse skin. 

Many of the supernatants from hybridomas immunized with keratins or non-keratin 
materials such as ATL cell lysates and HTLV -p antigens, contained antibodies that reacted 
with the whole or suprabasai part of the epidermis of human skin (Fig. 2c, Table 1). Among the 
hybridomas immunized with kerztins, we obtained one clone producing IgM-class antibodies 
against the suprabasal part of human skia as well as in rouse skin. This antibody did not react 
with human basal cell carcinoma ceils. 














Cross-reactivity of hybridoma supernatanis with virsentim- type intermediate-sized filaments and the 
exogenous non-keratin unmunogens 

Because the majority of amtikeratin antibedies in tke present study were raised in mice 
immunized with cellular antigens irrelevanz to keratins, we checked the possibility that such 
antibodies were directed against a common epitoae(s: shared with intermediate-sized filaments 
including keratins and the cxogencus immunogens. 
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FIGURE 2. Staining patterns against human epidermis and PHA-activated human T cells. Supernatants 
(A), (B) and (C) in Figure 1 reacted with whole epidermis (a), basal cells (b) and upper epidermis (c), 
respectively. A supernatant (D) without detectable antikeratin antibodies by ELISA showed positive 
membrane fluorescence for the activated T cells (d). 


TABLE 1. Number of supernatants containing antibodies against keratins and/or original immunogens 


——————————————————————————— 


Number of Number of supernatants 
supernatants Staining patterns Number of supernatants containing antibodies 
positive for anti of the antikeratin containing antibodies to both keratins and 
keratin antibodies antibodies in the to original immunogens original immunogens 
Immunogens by ELISA (";) human epidermis o) 
None (Exp. 1) 4/68 (5:9) G-cyt: 3/4 -— — 
SC: 1/4 
None (Exp. 2) 4/42 (9:5) G-cyt: 2/4 — 
HTLV-1 12/71 (16:9 ND 6/71 (8:5)* 0/71 (0) 
ATL cell lysate 9/54 (16:7) G-cyt: 1/3 6/54 (11: 1)* 2/954 (3:7) 
Activated T-cell lysate 20/96 (20:8) B-cyt: 7/9 16/96 (16:751 1/96 (1*0) 
G-cyt: 1/9 
Human keratins 8/51 (15:7 U-cyt: 5/6 - — 
B-cyt: 1/6 


ees 


G-cyt, general cytoplasmic staining of the human epidermis; SC, stratum corneum; B-cyt, basal cytoplasm; U-cyt, 
upper layer of the epidermis; ND, not done. 

The reactivity of the supernatants against the original immunogens was studied by indirect immunofluorescence 
using HTLV-1-infected lymphocytes (*), and PHA-activated human T cells (t). 
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FIGURE 3. Supernatants showing basa! cytoplasmic (a)and upper epidermal staining (c). The former was 
obtained from a mouse immunized with activated human T cells, and the latter from a mouse immunized 
with human keratins. Ethidium bromide stained sections band @) cemonstrate that the antibodies of both 
supernatants do not react with vimentin in abroblasts and endothelial celis. 


Counter nuclear staining with ethidium brorvóe following indirect immunofluorescence 
demonstrated that none of the supernatants tested, even though they were obtained from 
hybridomas immunized with nen-keratin antigens such as activated human T cells and ATL 
cells, reacted with vimentin in ‘he cytoplasm oc fibroblasts and endothelial cells (Fig. 3). 

When mice were immunized with activated hanen T ce ls, none of the supernatants positive 
for antikeratin antibodies showed cross-reactivity with the original immunogens, i.e. activated 
human T cells, with one exception that reacted wath bets keratins and the activated T cells 
(Table 1). Among the supernatants negative fər antikeratin antibodies, about 20°, of them 
showed membrane fluorescenccon the activated human T cells. The supernatant corresponding 
to arrow head (B) im Figure 1, for example showed basal cytoplasmic staining in the epidermis 
without any reaction against the activated T-cell smear | Fig. 2b). In contrast, the supernatant 
corresponding to arrow head (D) had no antikeratm antibodies detected by ELISA, but was 
strongly reactive with the activated human T cells Fig. 2d). 

Similarly, seven eut of nine antikeratin antibecies derived from splenic cells immunized with 
ATL cell lysates did not show any cross-reactivity with the original immunogens by indirect 
immunofluorescence. When immunized with HT_V-1!, the supernatants had specificity to 
either keratins or ATL cells, but not to both. Six bybridcma clones producing anti-HTLV-1 
(p19 or p24) antibodies were eventually ootamcd among the group negative for antikeratin 
antibodies (data not shown). 


Dot-blot analysis 
Reactivity of the supernatants against extracted keratins, a NP40-extract of epidermal sheets, 
and a cell lysate of PHA-activated T-cells was compared with the reaction patterns of a 
monoclonal antikeratin antibocy, KL-! 

The supernatant corresponding to arrow head (Bs in Figure 1, which showed basal 
cytoplasmic staining (Fig. 2b). reacted weakly with keretins extracted from isolated human 
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keratinocytes and epidermal sheets (Fig. 4). Another Supernatant, (C) in Figure 1, showing 
upper epidermal staining, recognized all keratin extracts obtained from the isolated keratino- 
cytes, epidermal sheets, stratum corneum, and callosities. Neither sample showed any reactivity 
with the NP40-extract of the epidermis and the activated T-cell lysate. However, a supernatant 
containing antibodies against activated T cells reacted strongly with the activated T-cell lysate, 
and weakly with the NP 40-extract of the epidermis. No reaction was observed against keratins 
(Fig. 4). 


Western blot analysis 

Selected supernatants were tested by Western blot before limiting dilution. All supernatants 
with positive antikeratin antibodies, corresponding to arrow heads (A), (B), and (C) in Figure 1, 
bound to extracted epidermal keratins (Fig. 5). A supernatant (B) containing basal cytoplasmic 
antibodies reacted with 67-65 and 56 kDa bands of whole epidermal keratins. A supernatant (A) 
obtained from a naive mouse-derived hybridoma reacted strongly with 67-50 kDa keratins. 
Another supernatant (C), showing upper epidermal staining, bound to 67-45 kDa keratins and 
other molecules with large molecular sizes. A monoclonal antibody, KL- I, recognized only 55 
(56)-57 (58) kDa keratins in one dimensional gel, as previously reported. !6 


m. SC WE Ca NP TC 





94 = — 


o o o » 
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FIGURE 4. Dot-bot analysis and SDS-PAGE patterns of keratins and NP40-soluble fractions. Keratins 
were prepared from living layers (LL), stratum corneum (SC), whole epidermis (WE), and callosities 
(Ca). NP and TC indicate NP4o-extracts of the epidermis and of PHA-activated human T cells, 
respectively. Lane A, a supernatant showing upper epidermal staining (C in Fig. 1); lane B, a supernatant 
showing basal cytoplasmic staining (B in Fig. 1); lane C, a monoclonal antikeratin antibody, KL-1; lane D, 
control mouse IgG1; lane E, a supernatant reactive with activated human T cells by immunofluorescence. 
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FIGURE 5. Western blot pattern: of tae supernatants. Lane 1, keratins stained with fast green; lane 2, 
KL-1; lane 3, control mouse Igé:1; lame 4. sapernatant sheaving basal cytoplasmic staining (B in Fig. 15 
lane s, supernatant reactive with-whole epidermis obtained from naive mouse-derived hybridomas (A in 
Fig. 1); lane 6, supernatant showing upper epidermal staicing Cin Fig. i). 


DISCUSSION 


In the present study, antikeratia antibodies were pre duced by hybricomas obtained from non- 
immunized mice amd mice immunized with antigers irrelevant to keratins. All the antibodies 





from naive mice that were tested belonged to the IgzA-ciass. They were autoantibodies but not 
autospecific because they reacted with mouse end human keratinocytes. 

Two hybridoma clones preducing an IgM-class anukeratm antibody were previously 
established from non-immunized mice. ‘7 Armikeratin antibodies are detected in almost all 





human sera,” and EB virus-transformed B celis c.n produce various types of antibodies to 
cytoskeletons including keratins.?!? These finding-, together with the present studv, indicate 
that B cells exist in normal m:ce capable of produccng antikeratin antibodies. 
aice, the frequency of supernatants containing 
antikeratin antibodies was increased 1 «-2 times br immunization of mice with keratins, and 
about 1:5-3 times in mice immu 
cells, ATL cell lysates, and HTLY-1 antigens. The antibodies produced by the hybridomas 
demonstrated various immuncfluorescence patzerrs on the epidermis such as staining of the 
stratum corneum, the cytoplasm ct suprabaszi cel s, whole epidermis, and the cytoplasm of 
basal cells. These patterns are similar to those of naturally occurring human epidermal 
cytoplasmic antibodies. ^ Seme supernatants wih low titres of antikeratin antibodies as 
determined by ELISA did not show positive immunofluorescence to human epidermis (Table 
1). This indicates that the EL SA was more sensitive for the detection of antikeratin antibodies 
than immunofluorescence. Alternatively, the antibodies in the supernatants may have reacted 
with an epitope that appeared on keracns following treatment with detergents. 

The results of dot-blot and Western blot studies also demonstrated that different types of 
antikeratin antibodies reacted with different keraan subunits. Unlike a previous report," a 
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supernatant that was reactive only with basal cell keratins in human epidermis bound to 67- 
65 kDa keratin, thought to be a marker for keratinized epithelia, as well as 56 kDa keratin. 
Furthermore, another supernatant reactive with the upper epidermis bound to the keratin 
subunits ranging from 67-45 kDa. These results should be interpreted with caution because of 
the possibility that the supernatants were contaminated with different antikeratin antibodies, 
and that the antigenic epitopes on keratins were altered by extraction with detergents. 

Many of the antikeratin antibodies obtained did not show cross-reactivity with the exogenous 
immunogens and vimentin-type intermediate filaments. A small number of the supernatants 
reacted with both keratins and the exogenous immunogens. This test result may reveal the 
coexistence of different antibodies reactive with each keratin or the original immunogens 
because the hybridoma supernatants were studied before limiting dilution. The antikeratin 
antibodies may recognize a common epitope(s) on extracutaneous antigen molecules used for 
immunization. 

The present study indicates that immunization of mice with antigens irrelevant to keratins 
also increases the production rate of antikeratin antibodies. It is possible that the injection of 
adjuvant itself causes polyclonal B-cell activation, thereby stimulating antibody production.'? 
Souroujon er a/.*° have reported that the frequency of autoantibodies to nuclear and cytoskeletal 
components was much greater in polyclonally activated mouse spleen cells than that of 
antibodies to exogenous antigens. A high incidence of antikeratin antibodies or epidermal 
cytoplasmic antibodies has been reported in patients with immunological disorders and 
following epidermal injury.’ In these conditions, polyclonal B-cell activation as well asa specific 
stimulation with keratins released from the damaged epidermis may allow the increased 
production of autoantibodies against keratins.^' ^^ Transformation of B cells may also lead to 
the production of various types of autoantibodies against cellular components including 
keratins. Autoantibodies to epidermal components are frequently observed in patients with 
infectious mononucleosis and myeloma, ' ? and in virus-infected B cells and human hybridoma 
cells.?-1? 

Although natural antikeratin antibodies are present in high titres in various disorders their 
function is uncertain. It has been proposed that natural antikeratin antibodies promote the 
phagocytosis of leucocytes, thereby removing insoluble keratins.! Cohen and Cooke24 
suggested that natural autoantibodies bind to self or self-mimicking epitopes and so prevent the 
initiation of a damaging autoimmune response. 

We conclude that certain B cells capable of producing various kinds of autoantibodies against 
different keratin subunits exist in normal individuals, and the production of such autoantibodies 
is increased by both specific antigen stimulation and polyclonal B-cell activation in vivo. 
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SUMMARY 


A study of out-patient dermatological services (NHS and private) in the south-east of Scotland 
was carried out by medical staff in the Department of Dermatology in Edinburgh during the 
month of November 1988. The aim was to assess changes in referral patterns and workload 
compared with the findings of an identical investigation undertaken in November 1981. Of 
particular interest were the possible effects of recent publicity campaigns aimed at increasing 
public awareness about skin cancer. 

The medical complement of the dermatology department had changed minimally since 1981 
and the population increase in the south-east of Scotland over the same period was r:5,. 
During November 1988 1592 new patients and 2037 review patients were seen. This 
represented an increase of 29:2", and 28:3',, respectively, since 1981. The most striking 
changes in diagnostic groups were a 173°, rise in new cases presenting with benign tumours 
(excluding viral warts) and a 106%, increase in new patients with malignant tumours. Viral warts 
and eczema were, as in 1981, the second and third most common diagnostic categories amongst 
new patients. There was a 98°, increase in the number of surgical procedures performed on new 
patients compared with 1981. We conclude that the substantial increase in numbers of both 
benign and malignant tumours and the consequent doubling in surgical treatments was due to 
increased public awareness and concern about skin cancer. 


Monitoring trends in the number and type of referrals to dermatology out-patient clinics is 
important in predicting the future developments of our service, although the incidence of skin 
disease can only be determined accurately by large scale population surveys such as that in 
Lambeth in 1976.' Hospital out-patient referrals will give a guide to changing trends, but may 
be affected by various factors including the size of the medical establishment, specialist 
interests, introduction of new treatments for previously refractory disorders, and increased 
public awareness and concern about skin cancer. Our impression was that recent publicity 
campaigns about the prevention and early diagnosis of skin cancer had had a considerable effect 
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on the number and type of patients seen in dinics. We decided therefore to confirm that 
impression by repeating a study of the out-patient work. oad in the south-east of Scotland 
initially conducted during a i-month period in November 1981,7 prior to any publicity 
campaigns. 


METHODS 


Dermatology services in south-east Scotland 
The population of the study area in the south-east of Scotland in 1983 was 1 ,189,000, a rise of 
18,000 (1°5°%,) since the previous study in rcr. The distribution of clinical services had altered 
only slightly through the opening of a new district genera- hospital in the Borders region. 
The major dermatology unit was still located in the Reyal Infirmary, Edinburgh where five 
out of the six consultants were based, the sixth working mainly in Fife. Clinics were held each 
week in one other Edinburgh hospital as well as at district general hospitals in West Lothian, 
Fife and the Borders. In-patient facilites were only available in the Royal Infirmary, 
Edinburgh where there was a 25-bed, 7-day ward and a 19-bed, 5-day unit. Dressing services 
were limited to the Royal Infirmary, Edinturgh and the Victoria Hospital, Kirkcaldy and the 
regional phototherapy units were also located at these twe hospitals. Each week three private 
consultation clinics were provided in Edinburgh by two consultants; there were no other private 
dermatological practices in the region. 








Medical personnel 
The medical complement withia the departrnene had changed minimally since the last study and 
was responsible for the fellowimg NHS half-day sessions (shown in parentheses): one professor 
(6), five consultants (10,10,10,8,5), one senior registrar ‘yo), one lecturer (10), two registrars 
(10,10), one associate specialist 2), four clinical assistants (4,6,5,2) and one house physician (10) 
whose main responsibility was tor in-pat:er:s. The majo: expansion of staff had occurred at the 
clinical assistant level with two additional posts accounting for 1 1 extra sessions. Of these, five 
sessions were allocated to cope with the increasing demand for phototherapy and two to conduct 
pigmented lesion clinics (funded by the Cancer Research Campaign). 

All staff participated in the teaching o7 small groups of undergraduate medical students who 
were allocated to the department of the Royal Infirmary for 2-week periods for 46 weeks of the 
year. Most staff also participated in postgraduate teaching, as well as some form of clinical 
research. 





Collection of data 

During a 1-month period of November 1988 allmembers cf the dermatology medical staff in the 
south-east region of Scotland were asked to record the following data on all patients seen in out- 
patient clinics, as inter-hospital referrals and m private pr actice: 





(a) the total gud of new and revia AW iid zn t$; 


(c) the diagnosis; 
(d) the number and nature of investigations performed, 
(e) the treatment administered. 


All data were collected and analysed to give overall stat:stics for the total number of new and 
review patients, the waiting time for cocsultation, the distribution of diagnostic groups and the 
numbers of surgical or other procedures perfermed. 
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Publicity campaigns on skin cancer 

Two public education campaigns on the early detection of cutaneous malignant melanoma took 
place before our 1988 survey. Undoubtedly the 1985-86 programme based in Glasgow; less 
than 50 miles from Edinburgh, affected the population in our catchment area. Furthermore, 
Edinburgh was one of seven centres chosen by the Cancer Research Campaign to undertake a 
similar publicity exercise during the period 1987-89.* 


RESULTS 


Number and nature of consultations 

In comparison with 1981 when 1232 patients were seen, 1 592 new patients were seen in 1988 (an 
increase of 29:2?,) and 2037 review patients were seen compared with r587 (an increase of 
28:375). The new: review ratio was I:1:3 concurring exactly with the 1981 study. Diagnoses 
were recorded in all but r:8% of the new and 0:79, of review cases. The most common 
diagnostic groups for new and review patients are shown in Table 1 and are compared with 
figures for 1981. 

It can be seen that the main rise in new patients was predominantly due to an increase in 
benign and, to a lesser extent, malignant tumours. Of the benign tumour group 30°, (197) were 
pigmented naevi, 26";, (173) were seborrhoeic warts and 11 ^5 C76) were actinic keratoses. It is of 
interest to note that in 1981 only 60 patients with pigmented naevi presented to the department 
over the t-month study period compared with 197 in 1988. With regard to the malignant 
tumour group the majority of new patients presented with a basal cell carcinoma. Eight 
malignant melanomas were diagnosed compared with two in 1981 (Table 2). 


Surgical procedures and investigations 

Biopsies were performed on 20°6%, (328) of new patients and 2:9?, (61) of those patients 
reviewed, a total of 389 in 1 month. This represents an increase of 98*, in the number of new 
patients biopsied compared with 1981. 


TABLE 1. Distribution of diagnoses of new and review patients for a 1-month 
period, 1988 and 1981 


M T re i t mre A 


New patients (°,,) Review patients (^) 
(Total) Total 

(1592) (1232) (2037) (1587) 

Diagnosis 1988 1981 1988 1981 
Benign tumours 39:6 19:3 12:4 6:1 
Viral warts 1375 16:9 22:6 33:0 
Dermatitis/eczema 12:8 16:7 I5:0 I9:0 
Malignant tumours 8:3 $:3 9:3 4 
Psoriasis 4'0 6:7 10:4 ICO 
Infections 3:9 71 2:0 2:6 
Acne/rosacea 32 44 37 42 
Miscellaneous 12:8 23:6 23:4 21:0 
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TABLE 2. Distribution of tyres of malignant tumours 
amongs: new patien s seen caring a one month period 











Diagnosis EQRS 1981 
Basal cel} carcinoma 82 43 
Squamous cell carcinomas G 6 
In-situ squamoms carcinoma 24 I4 
Malignart melanoma E 2 








Minor procedures including cryotherapy. curettage and cautery and triamcinolone infiltra- 
tion were carried out on 21-9", (250) of new patiests and 23°., (478) of return patients compared 
with 25:6", (316) and 397^, 531) of new anc review patients, respectively, in 1981. The 
relative decrease in numbers of minor procedure: performed is mainly as a result of a reduction 
in both new and return patients attending for cryotherapy of viral warts. 

Non-surgical investigation was performed in >, of all patients in 1988 compared with 10°, 
in I981. 








Waiting times 

The routine waiting list appointment time in 193% was 12 weeks compared with § weeks in 1981: 
this might account for the increase in number c early appointments requested, 14°, in 1988 
compared with 9%, in 1981. Requests fo- urgemt appointments (patients seen within 2 days) 
remained unchanged: 6-7°,, in 1388 compzrea wi 6:5", in t98I. Of the urgent group, 41°, had 
dermatitis, a further 22°; pigmented lesicns anc the remainder comprised infections, urticaria 
and vasculitides. Ninety per cemt of such referrals were made by the general practitioner and 
ro, stemmed from other hospital departments. 















Distribution of clinical workload 

Each consultant conducted an average of four gzmeral clinics per week as well as some special 
interest clinics. Junior staff and clinical assistant conducted an average of four clinics and one 
minor surgical session each week. Consultant staff saw 49°% of new patients and 32°, of review 
patients referred to the National Heakh Serv. ce (MHS) departments. Private practice accounted 
for only 5:2% of new patients seen during tbe study month. Of the NHS new patients, 66:5, 
were seen in Edinburgh hospitals, 18-9°., in Fife, = 4°,, in West Lothian and 4^, in the Borders. 














DISCUS-iON 


Dermatology clinics rank amongst the busiest of sie out-patient specialties. In the south-east of 
Scotland there has been a steady rise in new referrals to our out-patient clinics from 10,800 per 
annum in 1981 to over 14,000 per annum ir I 3€ 8.* These official statistics do not, however, 
reflect the reasons for increased referral rates. 

Studies of the kind we have performed are useful in assessing changes in patterns of referral, 
so that adjustments can be made in organisation of clinics anc deployment of manpower. We can 
make a valid comparison of the results of our two surveys as each was conducted during 
November, so that seasonal fluctuations in referral patterns can be ignored. The population of 
the south-east of Scotland has also remained reiztively stable and there has been only a small 
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increase in staff, mainly of clinical assistants, with a total of 11 new sessions since 1981. The 
routine waiting list time of 12 weeks in 1988 compared with 5 weeks in 1981 indicates that, in 
spite of a small increase in staffing, we were unable to keep up with the demand for dermatology 
out-patient appointments, this increase being 29-2°,,. 

The major difference between the two studies was a rise of 173", and 10675, respectively, in 
the numbers of benign and malignant tumours seen and the concomitant increase of 98", in the 
number of biopsies which were performed on new patients. This is a reflection of increased 
patient anxiety about possible malignant change within benign naevi and also the demand by 
general practitioners for rapid inspection and removal of pigmented lesions. The impact of 
media publicity as a stimulus for referral was first described by Rook and Wilkinson in 1979.? 
These anxieties have been fuelled more recently by well-run publicity campaigns promoting the 
early detection of skin cancer, in particular malignant melanoma. ^* These campaigns have 
contributed to the current inundation of dermatology out-patient departments by patients with 
pigmented lesions. As a result special pigmented lesion clinics, funded by the Cancer Research 
Campaign, were established in seven centres throughout the U.K. to provide a rapid screening 
service which would cater for the increased demand following these publicity campaigns. It is 
noteworthy that the clinical assistant who ran the Edinburgh pigmented lesion clinic saw 1 2°, of 
all new patients during the study period. The aim of establishing such special clinics was not 
only to expedite the referral of patients with malignant melanoma but also to assess whether the 
publicity campaigns were indeed effective in this respect by recording and comparing the 
number of thin good prognosis melanomas presenting prior to and following the publicity 
campaign. 

During the study period in 1988, eight malignant melanomas were diagnosed and treated 
compared with two in 1981. This reflects the increasing incidence of this tumour in Scotland, a 
rise of 86%, during the decade 1979-88 (unpublished data of the Scottish Melanoma Group). 
However, we (unpublished data) and others in the U.K.*^ also have evidence that a larger 
proportion of thin, good prognosis malignant melanomas are now being removed, presumably 
as a result of effective publicity campaigns motivating patients to consult doctors sooner. 

Any increase in the early detection of malignant melanomas is encouraging but it is 
disappointing that amongst lesions often referred by general practitioners as possible malignant 
melanomas there were such a high proportion of seborrhoeic warts (this group alone represented 
26* of all the benign tumours seen). It is also apparent that the cosmetic awareness of the public 
has risen greatly over recent years. Referrals for the removal of benign lesions were often 
labelled as ‘recently changing’ or ‘recently become inflamed’ but, on closer patient questioning, 
the motive for seeking hospital referral was in fact to have the lesion removed for cosmetic 
reasons. 

One solution to the problem of coping with this exodus from the general practitioner's 
surgery to the dermatological out-patient department entails the creation of more consultant 
posts. This is especially pertinent considering that the Government White Paper on the 
reorganized NHS’ suggests all patients should be offered a consultation with a consultant rather 
than with a trainee. In 1981, the proportion of our new patients seen by the consultant staff was 
62:5% but by 1988 this figure had fallen to 49%, although actual numbers of new patients seen 
by consultants had risen by 1895. This is hardly surprising as since 1981 there has been an 
increase of only five consultant sessions. This still leaves the south-east of Scotland well short of 
the recommended level of consultant staffing with a figure of 2 37,000 population per whole time 
equivalent (WTE); the recommended level of the British Association of Dermatologists being 
150,000-200,000 population per WTE. As a result more new patients are being seen by junior 
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staff in training posts and clinical assistents, fcr those in training this provides wide clinical 
experience but consultant supervision caanot always be adequately maintained. Furthermore, 
continuity of care which shoulc be a cornerstone of eny out-patient medical service is reduced. 

Another solution involves the general practitioner being encouraged to take on some of the 
bread and butter dermatological tasks such as cryotherapy for warts, skin tags and seborrhoeic 
warts to relieve congestion in the out-pazient ciimc. The rew General Practice Contract? with 
its promise of remuneration for such procedures, has certamly encouraged many more general 
practitioners in our area to attend our Cepartment for train:ag in these techniques. It seems that 
this is already having an impact on the namber: of patients attending our clinic for cryotherapy 
to viral warts. 

There are increasing pressures on medical staf te audit every aspect of clinical practice. It is 


evident that studies such as this, far frora being performed every 7 years, will become a regular 








feature of departmental life. &udit 1s a double-edged sword having the ca acitv not only to 
P Cu P y 


naw 





modify current clinical practice by increasing tac cH 
patients but also by identifying areas of changing needs requi ring an increase in or reallocation 
of expenditure and resources. The continued funding of any department will depend on such 
assessments of workload, previding evidence of efficient but appropriate management of 
patients. 


ciency of investigation and management of 
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SUMMARY 


À prospective cross-sectional questionnaire study of 32 patients with psoriasis was carried out in 
order to validate the use of the Sickness Impact Profile (SIP) in psoriasis and compare its 
sensitivity with the Psoriasis Disability Index (PDI). Overall PDI scores, but not overall SIP 
scores, correlated well with PASI scores (P < 0-05). There was good correlation between the 
PDI and overall SIP scores (P < oor). Psychosocial factors are more severely impaired than 
physical activities in patients with psoriasis. 

It is now possible to directly compare the disability experienced by psoriatic patients with that 
experienced by patients suffering from other systemic diseases, using the SIP. The PDI is an 
appropriate method to give a rapid overall measure of psoriasis disability. 


Methods of disease assessment are needed in dermatology in the clinic to aid routine 
management and in clinical research to assess the value of new management techniques. Many 
methods are used to measure the clinical severity of psoriasis,’ but these do not assess the 
influence of the disease on the patient’s life. An ability to measure this effect is needed to 
convincingly demonstrate the importance of skin disease and to argue effectively for resources 
for dermatology. There are methods to assess the impact on patients of psoriasis? and of acne,’ 
but these questionnaire techniques are disease-specific and inappropriate for comparing one 
disease to another. A method is needed which has been validated in non-dermatological diseases 
in order to make comparisons of the disability experienced by patients with skin disease or, for 
example, angina. The Sickness Impact Profile (SIP) is a detailed general measure of the impact 
of disease on patients' functional behaviour which has been used in hypertension, angina, and in 
the assessment of the side-effects of different new systemic drugs.* However, the SIP has not 
previously been used to assess disability in skin disease. 

The purpose of this study has been to validate the use of the SIP in psoriasis and to compare 
its sensitivity with the Psoriasis Disability Index (PDI), thereby allowing the disability 
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experienced by patients with pserias:s to be compared to that experienced by patients with non- 
dermatological problems. 


METHODS. 





Ethical permission for this study was given Dy the Joiat Medical Ethical Committee of the 
University Hospital of Wales. Thirty-two pauznts (15 male, 17 female) with psoriasis were 
recruited sequentially to this study. The patients were aged from 14 to 73 years (median 35 
years); 23 (72?,) were in-patients admitted Because cf their psoriasis. Nine patients were 
attending the dermatology out-patien: clinic. | he nature of the study was described to each 
patient by A. Y.F.; no patient declined to take pert. The PDI and the SIP questionnaires were 
explained to each patient by M. S.S. in a standard scripted fashion and then completed by each 
patient with M.S.S. present. A measure of the zxtert and severity of the patient's psoriasis was 
recorded by G.K.K. using the PASI method. 

The results were analysed using Spearman monk eorr 
U-test or the K-W one-way ANOVA test, as ar 








dation coefficients, the Mann-Whitney 
propriate 





Questionnaire details 


The Psoriasis Disability Index. This is a shart compact questionnaire which in this study 
consisted of 15 questions answered on a 1 to 7 incar analogue scale representing grades from 


‘not at all’ to ‘very much’. The 15 questions were grouped under five headings: daily activities 
(five items), work or school (three items , personal relationships (two items), leisure (four items) 
and treatment (one item). This version of che PDI questionnaire therefore consisted of a more 
representative selection of questions than that described previously.^ When completing the 
PDI, patients were asked to consicer the effect of tae disease on them over the previous month 
only. The PDI score is calculated by summing th: scores for each question. 


The Sickness Impact Profile. This is a dezaiez performance-based questionnaire consisting of 
136 health-related statements in 12 arezs of daivacivity which require tick-box answers. Three 
of these areas (body care and movement, mobility and ambulation) concern a physical 
dimension (45 questions), while four others (emotional! ^ehaviour, social interaction, alertness 
behaviour and communication) concern 2 psychosocial dimension (48 questions). Five other 
independent categories cover sieep and pest sseven questions), home management (IO 
questions), work (nine questions), recreatiom anc pastime (eight questions), and eating (nine 
questions). For the purpose of comp.etag te SIP, the patients were asked to consider the 
effects of the disease on them that day, in contzest to the previous month for the PDI. In addition 
to the detailed statement questions, patients were askec to give an ‘overall health’ subjective 
statement, choosing from a range of ‘very geod’ :o ‘very poor’. 

The SIP is self-administered and is found tc be free of ambiguity, taking 15-20 min to 
complete. The SIP score is calculated dy cumming che scale values (weightings based on 
estimates of the relative severity of each dysfanction) of items ticked divided by the sum of the 
scale values for all items multiplied by roc. Taus, the SIP per cent score could be easily 
calculated for the overall SUP questicnnaire as well as for each category and dimension.? 

In administering such a questionnaire it woud be expected that ‘normal’ control subjects 
would give positive answers to none or only 2 very few of the statement questions posed. This 
has been confirmed by Saick and VandenBurg* and to indicate the order of magnitude of 
positive results that might be expected from a centro! population, values from that study of 50 
healthy volunteers are given in Tabie I. 
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TABLE 1. Functional impairment in patients with psoriasis as measured by the Sickness 
Impact Profile (SIP): SIP scores for psoriatic patients and for healthy volunteers* 


——— M MM M M —— e 


Mean (SD) scores Mean (SD) scores 


Number of psoriasis patients healthy aduits 
Category or dimension items (n= 32) (n = $0) 
Overall SIP 136 9:9 (8-7) 0:57 (1:7) 
Physical dimension 4$ 3°6 (7-0) 0:37 (1:7) 
Body care and movement 23 3:4 (5:6) 0:28 (1:4) 
Mobility 10 40(89) 0:20 (1-4) 
Ambulation 12 3°9 (1r3) O-70 (3:6) 
Psychosocial dimension 48 12:6 (12:4) O50 (2-1) 
Emotional behaviour 9 189 (19:2) 0:92 (3:8) 
Social interaction 20 15:9 (16:3) O19 (0-9) 
Alertness behaviour 10 84 f19-0) 0:96 (6:8) 
Communication 9 43 (8:8) O'I9 (1:3) 
Independent categories 
Sleep and rest 7 IS'2 (12:9) 0:25 (1:7) 
Home management 10 12:0 (16-6) LOS (5:4) 
Work 9 271 (31-0) O-65 (2:6) 
Recreation and pastime 8 20:6 (20-9) 1:00 (36) 
Eating 9 2:9 (5:3) 00 (0-0) 


———M— MÀ MÀ € ee 


The Psoriasis Area and Severity Index. In the PASI scoring system,? four main body areas are 
assessed: the head, trunk, upper extremities and lower extremities, corresponding to 10%, 20°,,, 
30", and 40", of the body area, respectively. The area of psoriatic involvement of these four 
main areas is given a numerical value from o to 6 corresponding to 0- 100";, involvement. In each 
area erythema, infiltration and desquamation are assessed on a 0-4 scale. The PASI score (0-72) 


is then calculated to give an overall score for clinical degree of psoriasis. 


RESULTS 


The clinical severity of psoriasis in the patients studied ranged from PASI scores of 2-24, 
median 5:5. The scores for the PDI ranged from 7 to 88, median 38, with the following 
distribution: PDI « 31 (10 patients) PDI — 31-50 (11 patients) and PDI » so (11 patients). The 
PDI scores correlated with the PASI scores (rs = 040, P < 0:05). In contrast, overall SIP scores 
did not correlate with PASI; this may be accounted for by the differences in the type of questions 
asked in the two questionnaires. 

There was good correlation between the PDI and the overall SIP score (P < oor) and strong 
correlations between the PDI and all SIP subsections, except with bodycare, alertness, 
communication and eating (Fig. 1). The scores for the SIP are given in Table 1, along with 
scores from a healthy group of volunteers with a similar age and sex distribution for simple 
comparative purposes.* The overall SIP mean score for the patients with psoriasis was 9-9 
(SD= +8-7,n= 32). As expected psoriasis had only a moderate impact on the patients’ ability 
to move around or take care of themselves, but the psychosocial effects of the disease were 
profound. There was also a major impact on the patients’ ability to sleep, manage their homes, 
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and on their recreational activities. Work was anarea particularly affected, reflecting substantial 
numbers of patients who are unempioyec due to their psoriasis (327). 

When the results for the 15 male anc r7 female pewents were compared, there were no 
significant differences in PASI, PEI, overall SIP sooces or in the SIP subsections. These 
findings were further confirmed by the lack ef eorrelacien with gender in all areas examined as 
demonstrated by Spearman’s rank cerrelation coefficients. Similarly, age did not correlate with 
PASI, PDI or SIP, except for the subsections ci home management, ambulation and 
employment (rs > 0°33). The overall SIP «ore anc most SIP subsections correlated well 
(P < 0-01) with the patients’ globa.-rated healt: 


















assessment (i.e. very good, good, fair, poor, very 
ealth correlated most closely with psychosocial 
behaviour (rs > 046). The FASI score dad got correlate with patients’ global rating of overall 
health. However, those wits oniy e miocerate’ area of psoriasis involvement did have a better 
perception of their overall >ealts. 














DISCUSSION 


This study has demonstrated that the SIP n 
such as psoriasis. It has alse 
disease-orientated measure, is effective in measuring the same disabilitv. As the two 
questionnaire methods arc conceotually quite different, one arising from interviews with 
patients with a specific disease, while th2 otter is designed as a general measure of health status 
applicable to chronic and acute illness, the close correkition between their final scores indicates 
that they are both success?ul in measuring the same ‘core’ of the patients’ problems. These 
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techniques may also provide a useful measure for monitoring drug therapy in situations such as 
psoriasis where functional results rather than laboratory parameters or survival are of primary 
interest. Thus instruments such as the SIP and PDI, if used together, could be complementary 
in identifying the breadth and extent of a patient's physical and psychosocial functional 
limitations. Our findings have shown that chronological age and sex do not have any bearing on 
psoriatic patients' perception of their health status. However, age may affect the degree of a 
patient's dependency in daily living with respect to various support services. Unemployment is 
certainly an important issue among patients with psoriasis and thus return to work constitutes 
one of the major aims of treatment. 

It is now possible to compare quantitatively for the first time the disability experienced by 
psoriatic patients with that experienced by patients suffering from other systemic diseases. For 
example, data is available concerning cardiovascular disease.’ The mean SIP score for patients 
with hypertension was 7-0 (SD= t 7:7, 52), with angina the mean was 8:2 [d 4. ne sb) 
while with cardiac failure the mean was 10:4 (+ 8-1, = 53). In the current study the mean score 
for patients with psoriasis was 9:9 (SD = + 8-7, — 32). The interviewer was the same in each 
study, thereby removing one possible source of bias. Although the psoriasis patients were not 
directly matched for age with the patients in the other study, the comparison indicates that a 
group of hospital-treated patients with psoriasis suffer less disability than patients with cardiac 
failure but may suffer at least a level of disability equivalent to that of patients with angina or 
hypertension. 

As part of the development of the SIP, comprehensive testing has previously been carried out 
to investigate its test-retest reliability." The correlation coefficients of individual SIP items 
averaged 0'5, while for the 12 category scores the average was 0-82; this indicates good 
reproducibility for individual items and excellent reproducibility for category scores. The 
reliability of overall scores did not vary by type or by level of sickness. In our reported study 
reproducibility when used in a dermatology context was not studied, though this is now under 
investigation. 

We have previously demonstrated that the PDI may be used to measure the benefit to the 
patient of in-patient topical treatment of psoriasis.? Clearly the SIP may potentially be used in a 
similar way to assess the benefit of different management approaches. The 1 36 questions of the 
self-administered SIP take only about 15-20 minutes to complete. The SIP was designed to be 
used in a very wide variety of disease states and there is a ‘core’ of SIP questions which are 
repeatedly of relevance to patients with skin disease, and many which are consistently irrelevant. 
It may therefore in theory be possible to condense the SIP for use in the dermatology setting, 
but in so doing it would lose its major advantages of giving breadth of information and being 
applicable between different disease states. 

In research studies or in the clinical situation where a simple rapid overall measure of 
disability is required either in individuals or in groups of patients with psoriasis, it is appropriate 
to use the PDI. However, in situations where it is necessary to compare disability in psoriasis or 
other skin diseases with non-dermatological disease, it is appropriate to use the SIP. The SIP 
also provides a more comprehensive picture of the impact of disease on a patient's life style. Data 
provided here should encourage acceptance by physicians and awareness of the need for such 
measures in both clinical practice and research. 
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SUMMARY 


We report 22 cases of pigmented spindle cell naevus (PSCN). The usual appearance of these 
naevi is that of a heavily pigmented papule found mostly on the legs of young patients. 
Histologically, PSCN was characterized by symmetrical proliferation of spindle-shaped 
pigmented melanocytes grouped in large junctional nests. Pagetoid spread of single cells in the 
overlying epidermis was frequently found. In our opinion, PSCN is a distinctive benign 
acquired melanocytic naevus that in the past has been frequently misdiagnosed as atypical Spitz 
naevi or malignant melanoma. 


Pigmented spindle cell naevus (PSCN) was first described in 1975 by Reed er al.! This was 
considered as a distinct variant of the Spitz naevus. The usual clinical appearance of these 
lesions was of a slightly dome-shaped smooth and heavily pigmented papule. These were 
generally 3-6 mm in diameter and have a sharp demarcation from the surrounding skin. They 
mostly occur on the legs of young women. Histologically they are characterized by symmetrical 
proliferation of spindle-shaped pigmented melanocytes grouped in large nests confined to the 
dermo-epidermal junction and papillary dermis. 

So far there have been a number of reports in the literature of PSCN2~° and recently variants 
have been described.'? It is likely that the condition is not rare and that many cases are 
misdiagnosed either as malignant melanoma or as Spitz naevi. 

The purpose of this report is to present the clinical and histopathological findings of 22 cases 
of PSCN from our institution. In our opinion, this condition can be differentiated from Spitz 
naevi and from malignant melanoma. 


METHODS 


The cases reported were from the files of the dermatopathology laboratory of our hospital from 
1984 to 1989. The clinical details were obtained from either the available notes or from the 
referring pathologists. 

At least four sections stained with haematoxylin and eosin were examined for each case and in 
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several, multiple serial sections were performed on the lesions. The histological findings were 
evaluated separately by each author and there was good concordance in the scoring. 


RESULTS 


There was a total of 22 lesions from 22 patients (14 female, eight male). The age range of the 
patients was 5-34 years (mean 16 years). Sixteen of tac lesions were on the legs (including 
buttocks) and six on the arms (including the sheulders) (Fig. 1) . In our patients none of the 
lesions were on the head, neck or trunk 

The papules had a characteristic clin cal appearance, they were small and varied in diameter 
from 1 to ro mm (mean 4 mm). They were heavily pigmented, slightly dome-shaped tumours 
that were sharply demarcated from the adjacent norma! skin and had a smooth surface (Fig. 2). 
The history prior to excision varied from 4 months te 17 years (mean 6 years). None of the 
lesions were described as being present at birth. The suggested clinical diagnosis included 
malignant melanoma (three cases), dysplastic naevus eight cases), melanocytic naevus (eight 
cases), angiokeratoma circurrscriptum (one case) and PSCN (two cases). 

Histologically, 19 of the 22 lesions (86, were junctional naevi and three (14^,) were 
compound naevi. No entirely intraderraa! naev: were seen. The lateral demarcation was sharp at 
the margins in all of the lesions. Usually there were well-defined nests of junctional spindle cells 
(Fig. 3). Twenty of the lesiors showec or low power fairly good symmetry, whereas two of the 
lesions were composed of junctional nests in half of the eumour and isolated spindle cells at the 
dermo-epidermal junction in the other hau. juncto ial lentiginous melanocytic hyperplasia was 
seen in eight of the lesions. The predominant morphology of the cells in all the lesions was 
spindle-shaped (Fig. 4). Various locations and shapes of nests of naevus cells were found, but the 
‘round nests’ of spindle cells at the bases of the elongated rete ridges were most frequently seen. 
Occasional bridging was seen in two of the cases. Cytological atypia was not seen and normal 





FIGURE I. Lesions of PSCM located predominantly on the leg 
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FIGURE 2. Pigmented lesion on the thigh of a young male. 
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FIGURE 3. Sharp lateral demarcation that was present in all lesions. 
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FIGURE 4. Spindle cells of the sions showing abundant melanin but no atypia 


mitotic figures were seen in only one of -he lesions. In the three compound naevi there was a 
decrease in cell size and the amount cf cytoplasm at tie base of the lesion. This maturation at the 
base was evident from the cell size but it remained spindle-shaped. 

Epidermal invasion by single cells o7 by small nests was seen in 19 of the cases. This 
intraepidermal spread was always in the »verlving epidermis of the naevus, and there were no 
solitary melanocytes or nests extending aterally beyond the main component of the tumour. 
Junctional nests of spindle melanocytic cells were seen in the upper part of the intradermal 
eccrine duct (Fig. 5) and in the infundibular segment of the hair follicles in the tumour in seven 
of the lesions. Eosinophilic globules (Kanino bedics were found in seven lesions at or near the 
dermo-epidermal junction anc in one case these were heavih pigmented. Some degree of 
epidermal hyperplasia was identified in 14 ef the icsons, being moderate in 10 and marked in 
four. In three of the cases there was a raher atrophac epidermis. 

Nearly all (21 out of 22) had easily identifiable pigment both in the nests of tumour cells and in 
the overlying epidermis. In the most pmgmented lesions there was an abundant amount of 
melanin in the horny layer ənd many heavily pigmented macrophages in a band-like 
arrangement beneath the tumour nests, Varying degrees of :mflammatorv responses were seen at 
the base of the lesion in all but one of the cases. These were most marked in six and moderate in 
15. A slight lamellar fibroplasia of the papillary Germs was identified in only one of the cases. 
Some degree of capillary proliferation ir me supesticsal vascular plexus was seen in all but two of 
the lesions. 


XISCUSSTOS 


Pigmented spindle cell naevus is & Cmicopathelczical entity that is under-recognized by 
dermatologists and dermatopathologists. In a seres ef cases of PSCN over a period of 5 years? 
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TABLE 1. Cases cf pigmenced spindle cell aaevus reported in the literature 





aari MEE 

















Number Sex of the Age (vears} Site of the lesions 

of patier: T NNNM ea MEE E siege tae 
Author Year cases mgle/fernale Age range Average age Lower limbs Upper limbs Other areas 
Gartmann* 1981 28 9/19 4-40 ? 9 7 12 
Sagebiel et al^ — 1984 91 30/60 23-86 25°3 38 23 30 
Sau et al.” 1984 95 39/ SÉ 88 cases an the 15%, 25", 

frst four decades 
of che ife 

Schubert? 1986 8 ys 1-50. ? 3 o 5 
Smith" 1987 40 14/25 2-44 22 8 22 4 14 
Kolde et al.’ 1987 2 LI 6-24 15 2 o re 
Barnhill er a£," 1989 i 43 6-39 29 4 3 o 
This series 22 BFS $-34 16 16 5 o 
there were only four cases in which tae correct diagnosis was previously suggested by the 








clinicians. In our series of patients the correct diagnosis was only suspected in two of the 22 
cases. However, in all the publishec reports en PSCN there is a marked similarity in the 
pathological and clinical features of the cases (Tadic 1). "The typical lesion is a small pigmented 
naevus most frequently loceted on che legs of young females. Because of the marked 





pigmentation of the lesion there is often a suspicion that it is a malignant melanoma. The 
presence of large pigmented spindle ceils on Bisto-ogy may frequently lead to the diagnosis of 





malignant melanoma by the pathologist, who is nox aware of this variant of benign melanocytic 
naevus. The histological features are cuize characteristic and PSCN should be differentiated 
clearly from malignant melanoma and Spitz reus. Recently, a variant of PSCN has been 
reported with features of Spitz naevus!" in which there were fascicles of plump or slightly 
epithelioid spindle cells with the presence of cyiclogica’ atypia. It is our opinion that lesions 
such as this should be classified as cases of Spitz naevus with abundant melanin pigmentation. 

A frequent finding in cur series of cases was the pagetokd spread of single cells in the overlying 
epidermis. This feature in a pigmentoc melanecvtic lesion raises the possibility of a malignant 
melanoma of the superficial spreading type.’ ' Intrsepicermal spread of tumour cells in PSCN is 
almost always confined to the overlying epidermis wità no solitary melanocytes or nests of 
atypical melanocytes extending laterally beyond the main component of the naevus. In 
malignant melanoma this pagetoid spread usually extends bevond the lateral margins of the 
lesion. 

There is, as yet, little information as to the »m.ogical behaviour of PSCN, but so far in the 
documented cases there have been ro reperts of metastases.** This condition should be 
regarded as a benign melanocytic naevus. 
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SUMMARY 


Using an antibody to S100 protein, the number of dendritic cells above the basal layer in the 
epidermis was assessed in necrobiosis lipoidica and granuloma annulare. A statistically 
significantly higher number of these cells was found within the epidermis in necrobiosis 
lipoidica compared with granuloma annulare and normal skin. The numbers were similar to 
those seen in sarcoidosis and tuberculous reactions in the skin, which raises the possibility of an 
immune pathogenesis for necrobiosis lipoidica. 


Although the clinical appearances of granuloma annulare and necrobiosis lipoidica are quite 
distinct,’ histologically the two conditions have similar features. Both show a variable degree of 
collagen degeneration within the dermis, with an associated histiocytic inflammatory reaction. 
This reaction takes the form of a palisade of histiocytes, some of which may be epithelioid, with 
occasional multinucleate giant cells.?? Langerhans cells forma population of dendritic cells that 
are widely distributed throughout the skin, in the stratified squamous mucosal epithelia, lymph 
nodes and lymphatic vessels draining the skin. They are found in the largest numbers, however, 
within the epidermis where they function as antigen-presenting cells. Their density within the 
epidermis is similar in most body sites, except for the palms and soles where the numbers of cells 
are significantly lower.* 

Langerhans cells were first identified by Paul Langerhans, in 1868, using a gold-chloride 
technique. They may also be demonstrated using a variety of methods including membrane 
ATPase, monoclonal antibody to the T6 antigen, and ultrastructurally by the presence of 
Birbeck granules. A subset of these cells can be identified using an antibody to S100 protein.? 
This subset of dendritic S100 protein positive cells within the epidermis has been counted in 
biopsies from patients with necrobiosis lipoidica and granuloma annulare. 


METHODS 


Fifteen biopsies were taken, and of these seven were of necrobiosis lipoidica and eight 
granuloma annulare. The tissues were formalin fixed and paraffin embedded. Staining with 
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antibody to Sroo protein was performec using a star dard peroxidase antiperoxidase technique. 
The sections were trypsinized before applicatien of primary antibody (D.A.K.O. Rabbit anti- 
cow S100 Code Z311 lot 026) at a final dilution «f 1:100. Control sections of normal skin 
adjacent to non-neoplastic/noa-infiammatory esioas, and of normal skin removed at autopsy 
(20 cases) were used. The numbers of basal cei s overlying the intradermal lesion were counted 
(soo-1000 cells), and the number of epidermal derdriuc Sroc positive cells lying above them 
were counted. Using this method, S100 positivz, basal melanocytes were excluded. Counts were 
expressed as the number of epidermal demdritic S 00 positive cells per 200 basal cells. 

Student's unpaired ;-test was used to assess statistical differences between necrobiosis 
lipoidica, granuloma annulare, and the centre! group. 


RESULTS 


All the biopsies were of predominantly lesienal skin. There was no disparity between the 
histological and clinical diagnoses in any of “he cases. All showed the recognized features of 
collagen degeneration, some having palisaded gramilomas. In the majority, the full thickness of 
the biopsy that included the lower reticular cerm:s was involved by the lesions. 

Dendritic cells were seen positively staned lying between keratinocytes, within the 
epidermis (Fig. 1). There was an increase in mumbers ef epidermal dendritic Stoo positive cells 
in both granuloma annularc (mean 8:0) end mecrcbiosis lipoidica (mean 24:5), compared with 
normal skin controls (mean 3 7) (see Table 1). Thenumbers were higher in necrobiosis lipoidica 
than granuloma annulare (0-001 »/"»0c 0005 ; bat there was no statistical difference between 
granuloma annulare and the control group € 15 > 70:19). 
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FIGURE 1. Dendritic S10c pretein positive cells seen within the epidermis in a case of necrobiosis lipoidica 
( x 204). 
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TABLE 1. Epidermal dendritic Stoo positive cells in necrobiosis 
lipoidica and granuloma annulare 





Dendritic S100 positive cells per 200 basal cells 


n= 8 n7 n= 20 
48 17.9 em 
8:8 30:7 — 
11-9 22-0 —— 
9:2 20:8 — 
49 332 ER 
63 20:4 — 
I3:2 26:2 m" 
5:1 
Mean 8-0 245 3:7 
Range 4 8-13:2 17:9-332 1:6-5:8 
SD 3:3 $7 1-2 





Of the seven patients with necrobiosis lipoidica one had diabetes mellitus and the number of 
S100 positive dendritic cells within this patient’s biopsy was in the same range as the remaining 
six. None of the eight patients with granuloma annulare were known to be diabetic. 


DISCUSSION 


Although clinically different, the similarity of the histological features of granuloma annulare 
and necrobiosis lipoidica raises the possibility of a common pathogenesis. We have determined 
the dendritic S100 protein positive subset of the Langerhans cell population in the epidermis in 
these two conditions. There was a significantly higher number of S100 positive dendritic cells 
within the epidermis, above the basal layer, in necrobiosis lipoidica compared with both normal 
skin and granuloma annulare. In the latter the numbers of cells were elevated, but not to a 
significant level above normal. This suggests that the pathogenesis of the two conditions may be 
different. We have found that the numbers of Sr00o positive epidermal dendritic cells are 
elevated to a similar level to that seen in necrobiosis lipoidica in sarcoidosis, positive Kveim test 
biopsies, tuberculous leprosy and other tuberculous reactions (unpublished data). A cell- 
mediated, type IV delayed-hypersensitivity reaction is thought to be common to all these 
conditions. The increased numbers of S100 and dendritic cells within the epidermis in 
necrobiosis lipoidica may be a reflection of a similar pathological process. 

The widely accepted view is that necrobiosis lipoidica is a result of collagen degeneration with 
a subsequent histiocytic inflammatory reaction.? However, the initiating stimulus to degenera- 
tion remains unknown. An immune complex vasculitis has also been proposed; direct 
immunofluorescence demonstration of IgM and C3 in vessel walls, and fibrinogen within 
necrobiotic areas, lends some support to this theory;?' however, other workers have found these 
to be present only rarely.? There is also little histological evidence of a vasculitis, the vessels 
showing only a mild degree of intimal thickening. The association of necrobiosis lipoidica with 
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diabetes mellitus has led to the suggestion that the changes may be a result of diabetic 
microangiopathy.” Vascular changes, however. are often absent, and the affected vessels are 
usually larger than those invelved ir diabetic microangiopathy. Only one of our cases had 
diabetes mellitus. 

In granuloma annulare the primary event is also tboeught to be collagen degeneration. 
Electron microscopy shows degeneration of elastic and collagen fibres in necrobiotic areas. 9! ! 
Vascular changes are few.'° A cell-mediated :mm=une reaction has been implicated with the 
demonstration of increased numbers of T helcer mducer lymphocytes within the granuloma- 
tous infiltrate, an mcreased number o: OK T5 postive Langerhans cells within epidermis and 
dermis, and increased HLA-DR antiger and in-erleukin 2 receptor expression. '* The increased 
numbers of S1oo positive cells in granuloma arc ulsre lends some support to these findings, but 
the numbers are higher in necrobiosis lico:dice and other known type IV delayed hypersensiti- 
vity reactions.? In conclusion, an increese in the number ef epidermal dendritic S100 positive 
cells above the basal layer, as well as implicating:a cell mediated immune-reaction, may provide 
an adjunct to histological means of distinguishing between necrobiosis lipoidica and granuloma 
annulare. 
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SUMMARY 


‘Thirty-four dermatology out-patients with chronic idiopathic urticaria and 34 with idiopathic 
generalized pruritus were investigated using standardized self-assessment psychological 
questionnaires to determine the incidence of significant symptoms of depression and anxiety. 
These patients were compared with age- and sex-matched but otherwise unselected general 
dermatology out-patients. Using the Beck depression inventory, significantly more patients 
with generalized pruritus (32:4 ,) had depressive symptomatology (score > 14) than controls 
(13:2?5, P < 0:05). Although more patients with chronic urticaria had depressive symptomato- 
logy (14:774) than controls (4:47), the difference was not statistically significant. Using the 
Speilberger state-trait anxiety inventory there were no significant differences between the 
patients with pruritus or urticaria and their controls with respect to state or trait anxiety scores 
above the upper 90", probability limit for the general population. Thus, significant depression 
may be expected in a substantial proportion of patients with idiopathic generalized pruritus but 
in a relatively small proportion of those with chronic urticaria. 


Psychological factors have been widely considered to be important in patients with chronic 
urticaria and idiopathic generalized pruritus. Most reports have concentrated on psychodyna- 
mic theories of causation of these disorders. However, of more practical importance to clinicians 
is whether psychological problems are a significant feature of patients with these disorders. 
Several studies have suggested that the incidence of clinically significant depression and anxiety 
in patients with chronic urticaria is high, but these studies have incorporated selected patient 
groups.'^? Patients with idiopathic generalized pruritus are often considered to have psycho- 
genic pruritus. À tendency towards anxiety and, in particular, depression are psychological 
characteristics which have been commonly ascribed to these patients. However, evidence 
from controlled studies to support these views has been lacking. 

We have determined the incidence of significant depression and anxiety in dermatology out- 
patients with idiopathic chronic urticaria and generalized pruritus. 
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PATIENTS AND METHODS 





The study comprised 34 patsents with chronic idiopathic urticaria and 34 with idiopathic 
generalized pruritus who were all new patients attending a dermatology clinic (Table 1). 
Patients were included if their symptoms had been present for at least 3 months and if no specific 
cause could be identified by detatied historz, examination and appropriate investigations. 
Patients with predominantly physica urticaria were exciuded. The patients were compared 
with age- and sex-matched, but otherwise unse ected, new dermatology out-patients in a ratio of 
I:2. 

Each patient was asked to complete two questionnaires. The Beck depression inventory? 
(BDI) is a 21-item symptom Guestwnnzire scoring 0-63 which is of proven value in screening 
for depression in the medically ill. A score of 14 or abowe is generally considered to indicate 
depressive symptomatology and a score of 21 or above te indicate severe or clinical depression. 
The Speilberger state-trait azxietv inventory (ST ALD) is an anxiety symptom questionnaire 
which has two components «ach with 20 items scormg 20-80. State anxiety refers to an 
emotional state at the time of investigation and may be affected by stressful situations such as 
out-patient attendances. Trait anxiety refers to proneness to anxiety and is a more stable 
measure. The STAI has been widely used and norms are available for the general population. 
There is no accepted cut-off score which ndicates significant anxiety. We chose scores above the 
upper 90%, probability limit /(::645 SD above the mean) tor the general adult population? to 
indicate significant anxiety. 

‘These questionnaires usually take less than § mm each te complete but require the subject to 
be literate and have adequate vision. Patents who are net aterate or who have poor vision can 
have the questionnaires administered verbally anc this was necessary in a small proportion of 
the patients and controls. 

All patients completed the questionnaires at their first visit and those for whom an underlying 
cause was identified following the results of investigations were subsequently excluded. 

Statistical analyses of the differences betweer patients and controls were bv chi-square tests, 
Mann-Whitney U-tests and Spearman-rank cerrclation tests as appropriate. 














RESULTS 


Chronic urticaria 

The mean scores for the BDI and STA! are shown in Table 2. The mean BDI score was greater 
for urticaria patients than ther controis but the difference in scores was not statistically 
significant. STAI scores were similar for urticaria patients and controls. 





TABLE 1, Pacien: details 





Generabzed pruritus 





Patients Controls 
n 34 58 34 68 
Sex (m:f) i9 IS 38:30 13:21 26:42 


Mean age (range) years 4$ /19-74) 45 (56-77) <8 (19-85) 357(16-87) 
Duration (range) rears 3 (C 25-26) — 2:4 (05-24) — 
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TABLE 2. Mean Beck depression inventory and Speilberger state-trait anxiety scores for 
patients with chronic urticaria, generalized pruritus and controls (all differences not 





significant) 
Chronic urticaria Generalized pruritus 
Patients Controls Patients Controls 


BDI 8-3 (6-3) 6:3 (4:8) 9:4 (8-0) 80163) 
State anxiety — 36:4 (1074) 36-0 (9:6) 36:4 (135) 353193) 
‘Trait anxiety 38:2 (10:0) 38-0 (10:5) 40:2 (12:6) 36:5 (10:7) 


BDI scores > 14 were observed in 14:7? of the chronic urticaria patients compared with 
44°, of controls. Scores > 21 were seen in 5:9", of urticaria patients compared with 1:54, of 
controls (Fig. 1). These differences were not statistically significant. None of the urticaria 


x 


patients and one (1:575) of the controls (whose BDI score was >21) had reported their 
depressive symptoms to their family practitioner. 

Similar proportions of chronic urticaria patients and controls had state and trait anxiety 
scores above the upper 90° probability limit for the general population (Fig. 2). 

There was a highly significant correlation between BDI and trait anxiety scores for both 
urticaria patients and controls using the Spearman-rank correlation test (r= 0:63, P= 0-0005 
and r —0:43, P — 00008, respectively). 


Idiopathic generalized pruritus 
The mean scores for the BDI and STAI are shown in Table 2. The mean BDI and trait anxiety 


scores were greater for pruritus patients than controls but the difference in scores was not 
statistically significant. State anxiety scores were similar for pruritus patients and controls. 


50 7 


i 





Contes ee 


Patients 


Chronic Urticaria Generalized Pruritus 


FIGURE 1. Beck depression inventory scores > 14 for patients with chronic urticaria and generalized 
pruritus and their controls. @, score 14-20; W, score > 21. 
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State anxiety Trait anxiety 
Shronic Urticaria Generalized Pruritus 
FIGURE 2. State and trait anxiety scores above the uspergoth probability limit for the general population 


for patients with chronic uriicaria ard geceralucf pruritus and their controls (all differences not 
significant). Bl. patients; &, controls. 








BDI scores » 14 were observed m 324^, «€ pruritus patents compared with 13:24, of 
controls (Fig. 1). This difference was statistically significant (P « 0:05). Proportionately more 
pruritus patients had scores greater than 2? (14773 than controls (4:4, ) but this difference was 
not statistically significant. Four (11:8, 2) of the pruritus patients and one (1-§”,,) of the controls 
had reported their depressive symptems to ther femily practitioner or were under the care of a 
psychiatrist for depression and all hed scores >21. Nome of the other depressed patients had 
reported their depressive symptoms te their mia practitioner. 

The proportions of pruritus patients wich stete and trait anxiety scores above the upper 90°, 
probability limit for the general population were sightly greater than the controls (Fig. 2) but 
these differences were not statistically sigaificzi. 

There was a highly significant correlation between EDI and trait anxiety scores for both 
pruritus patients and controls using tic Spearman- rank correlation test (r =0:53, P= 0:003 and 
r=0°§2,P=0-0001). High trait anxiety scores were often associated with depressive symptoma- 
tology. The combination occurred ir. seven (2o-5°,,) pruritus patients, four (11-8°,,) of whom 
had high depression scores | > 21°. 















PISCE Sa EON 


Many authors have considered psych olog-cal stress and emotional disturbances to be frequent 
in patients with chronic urticaria." In a study of pasent: with a variety of skin diseases, Preston! 
reported ‘obvious’ or ‘masked’ depression in 9a ^, of 17 patients with chronic urticaria. He also 
reported depression in over 50%, of patients wita each of the most common skin disorders. 
However, the criteria used tc make tiese diagneses were not clearly stated. Only a few studies 
have attempted to assess psychological prociems in patients with chronic urticaria more 
objectively. Twenty patients with chromic orticaria were investigated using psychological 
questionnaires and an increase in symptom sceres for anxiety and depression was found when 








PE 
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compared with patients with fungal infections.? A similar increase in symptoms of anxiety and 
depression was also found in patients with psoriasis. The patients in this study were selected in 
that they were dermatology in-patients. Lyketsos et a/.3 investigated 28 patients with idiopathic 
urticaria using the present state examination schedule which is a structured clinical interview. 
They found depression in 29°, and anxiety states in 68°, of urticaria patients. Patients with 
psoriasis or alopecia had less anxiety but rather more depression. The patients were again 
selected in that they were dermatology in-patients. In the present study of unselected 
dermatology out-patients, we have found a lower incidence of depression and anxiety. Although 
depression was more common in urticaria patients than their controls, the difference was not 
statistically significant. The incidence of significant state and trait anxiety was similar to general 
dermatology out-patients and of the order which might be expected in the general population. 

Patients with idiopathic pruritus have also been associated with psychological abnormalities. 
Idiopathic pruritus, particularly when localized to the anogenital area, has been associated with 
anxiety and depression.*^ However, there have been few controlled observations in patients 
with localized or generalized pruritus. We have found that patients with idiopathic generalized 
pruritus have a significantly increased incidence of depression compared with unselected 
general dermatology out-patients. The patients with depression frequently had significant 
anxiety symptoms. Although pruritus patients had a higher incidence of high state and trait 
anxiety scores, the difference was not statistically significant. 

The levels of anxiety and depression indicated by these questionnaires should ideally have 
been confirmed by independent assessment by trained psychiatrists, with a clinical diagnosis 
given where appropriate. However, both questionnaires have been found to correlate well with 
the results of more formal psychiatric assessments.”:'!° The purpose of this study was to compare 
selected patient groups in terms of levels of anxiety and depression rather than formally 
diagnose psychiatric illness. The controls in this study were not matched for other factors such 
as socio-economic or marital status and this may have been a source of error in our results. 

It is not possible to determine from the results of this study whether pruritus is a symptom of 
depression or whether the observed high incidence of depression merely represents a reaction to 
a persistent and distressing symptom. Whilst the patients in this study with pruritus and 
urticaria cannot be compared directly with each other because of differences in age and sex 
distribution, both groups showed an excess of depression when compared with their controls 
(albeit not statistically significant in the urticaria patients). It is possible that both disorders (and 
perhaps other dermatological conditions) have a propensity to produce depression. The reasons 
for the increased incidence of depression in both pruritus patients and their controls when 
compared with the urticaria group is unclear but may be due in part to differences in sex and age 
which are known to influence the incidence of depressive disorders. 

Itis noteworthy that the majority of patients with urticaria or pruritus did not have significant 
symptoms of anxiety or depression. Although no firm conclusions can be drawn from this 
observation, it does argue against a major role for these forms of psychopathology in the 
pathogenesis of chronic urticaria and idiopathic generalized pruritus. Further work is required 
to determine the role of psychological factors in the pathogenesis of these conditions, and studies 
looking at the effects of treating those patients with significant levels of anxiety and depression 
may provide useful information. 

The incidence of significant levels of depression and anxiety in dermatology out-patients in 
general, and particularly those with idiopathic generalized pruritus, is not inconsiderable. 
Patients frequently do not report their symptoms of anxiety and depression to their general 
practitioners. There is a need for an adequate psychological assessment of these patients by 
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clinicians with a view to referring where appropsiate for further treatment. Identification of. 


significant depression or anxiety will provide an opportunity to reduce morbidity in these 
patients. The use of self-assessment questionnaires is 4 useful and simple way of screening for 


significant psychological problems, particular 


be 
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SUMMARY 


It is well recognized that patients receiving photochemotherapy (PUVA) need to wear UV- 
blocking sunglasses on the day of ingestion of 8-methoxypsoralen. For many patients the 
wearing of tinted sun-glasses causes difficulties because they interfere with colour perception, 
reduce definition in conditions of low background light and often because they are considered 
‘cosmetically unacceptable’. In this study the UV-blocking properties of a number of lenses 
with little or no tint were assessed. The following lenses or lens coatings were found to be 
suitable for use by PUVA patients: Orcolite UV 400, Orma UVX, Rodenstock Lambda 400, 
Sola UV Gard 400 and Polaroid polarizing lenses. 


According to animal studies," ? one potential adverse effect of photochemotherapy (PUVA) is 
the premature formation of cataracts. As a result, close fitting goggles are essential during 
exposure within the PUVA cabinet. The ‘at risk? period, however, persists for approximately 
24 h following ingestion of the psoralen and during this time patients are advised to wear UV- 
blocking sunglasses when outdoors. A recent survey of 58 pairs of sun-glasses used by 53 PUVA 
patients, however, showed that whilst all patients were wearing tinted spectacles, a number of 
these were unsatisfactory, emphasizing the need for dermatologists to recommend specific 
spectacles, not just ‘tinted sun-glasses'. 

The wearing of sun-glasses, however, has a number of potential problems. Firstly, most are 
tinted and are likely to interfere with colour perception which may pose difficulties for those who 
need to distinguish colours in the course of their work. A further problem, which again may 
interfere with a patient's work is that tinted spectacles reduce definition in conditions of low 
ambient light. Finally, a number of patients find wearing tinted sun-glasses (especially in the 
winter) cosmetically unacceptable, removing the spectacles as soon as they leave the hospital 
premises. We have investigated the suitability for PUVA patients of glasses incorporating UV 
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blocking lenses with little or ao ccloured tint, these being cosmetically more acceptable and not 
interfering to any significan: degree with the :raasmiss:en of visible light. 

In this paper we report on the transrmiss:omehazacteristcs of uncoloured ophthalmic lenses or 
lens coatings which, according to the suppliers, have ultraviolet blocking properties. The results 
obtained are compared with criteria considered acceptabie for PUVA patients which have been 
previously published.” 


Mi THODS 


A number of ‘UV-blocking lenses which contain little or no colour tint were obtained from 
ophthalmic opticians and lens suppers. Sorze of these were lenses impregnated in manufacture 
with a UV-absorbing material, others being coatings applied to existing lenses. The ultraviolet 
and visible radiation transm ssion cheracter tics of these lenses were then assessed between 250 
and 800 nm using methods described elsewhere.*° A deuterium lamp with an ultraviolet 
spectroradiometer and a tungsten filament lamp witha visible radiation spectroradiometer were 
used to cover the spectral range. The criteria used to d=termine suitability of the various lenses 
for PUVA patients were those defined preveusi y? (Table 1), additional criteria being that the 
lenses or coatings should be readily availabe and cosmetically acceptable. 

















£sstLTS 


The transmission results from 12 of the lenses investigated are shown in Figures 1 and 2. The 
Orcolite UV 400 (Norville Optical Lt, thx Orma UVX (Essilor Ltd) and the Perfalit Lambda 
400 coated lenses (Rodenstock Lic) end the Sola UV Gard impregnated lenses (Pilkington 
Ophthalmic Opticians) all satistiec the criteria ef acceptability as did Polaroid polarizing lenses. 
In contrast, however, the RXH12, UV and Rose lenses (Hoya Ltd), Companion tint C84, R85 
and G88 lenses (Norville Ltd}, and Cam- ste coated lenses (Cambridge Optical Ltd) did not 
meet the criteria. Transmission mezsurecirts were also carried out on a plastic (CR39) 
ophthalmic lens before and after coating wh Orcolite UV 400 (Fig. 3). This demonstrated the 
effectiveness of the coating which rencered a previously unsuitable lens acceptable according to 
our criteria. 





DEESQGISSIONX 





Previous studies have shown that free methioxvpsorajlen diffuses out of the rat lens within 24 hi? 
provided the animal is kept in a darkenec environment. Exposure to UV radiation during this 


TABLE :. lmsmsmossion limits of ienses 
fer ux by PUVA patients 
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FIGURE I. Transmission characteristics of lenses investigated in the present study which satisfied the 
criteria of acceptability. 


period, however, causes the formation of photo-addition products which are fixed within the 
lens. In man, free methoxypsoralen has been demonstrated in the human lens up to 12 h 
following ingestion of oral methoxypsoralen? and evidence that these psoralens may induce 
cataracts comes from the finding of psoralen photo-products in cataract material from patients 
who had received PUVA therapy, but who had not worn protective eyewear. ^? It is, therefore, 
advisable for PUVA patients to wear sunglasses or spectacles which effectively block ultraviolet 
radiation for a period of 24 h after oral ingestion of psoralen. 

Perhaps the most important factor which determines whether such spectacles are effective is 
patient compliance, and it is largely for this reason (as well as the fact that UV reaching the eye 
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FIGURE 2. Transmission characteristics of eher lenses mvestigated in the present study. 
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Coated vs, uncoated 
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FIGURE 3. Comparison of spectacle lenses, one coated with Orcolite UV 400 (—CU-—) and the other 
uncoated (+), 


TABLE 2. Lenses recommended for use by PUVA patients 
J ——^——»—»————— RR 
Lenses treated with Orcolite UV 400 

Essilor Orma UVX lenses 

Sola UV Gard 400 lenses 


Rodenstock Perfalit Lambda 400 lenses 
Polaroid polarizing lenses 
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TABLE 3. Ultraviolet radiation transmittance levels according to 
various standards for lenses which transmit 80", of visible radiation 


——— M—M M M —À—— ——MÓáÀÀ———À——M a 


UV range Maximum transmittance 


Standard (nm) care Notes 

BS 2724 315-400 Tv Shade no. 1.1 
280-315 or Tv 

EN 170 365—400 Tv 
313-365 so Scale no. 3-1.2 
313-365 0:3 Scale no. 2-1.2 
210-313 00003 

ANSI Z80.3 315-400 Tv 
290-315 30 


—— MM MM M M MÀ enw ÀMÓ € eet 


Tv, luminous transmittance (which relates closely to the transmit- 
tance of visible radiation). 
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round the side of sun-glasses s relatively smal in relation to that passing through the spectacle 
lens) that wrap around eyewear has not been #icely recommended for use by PUVA patients. 
Even normal tinted sun-glasses, however, vender PUVA patients ‘out of the ordinary’, 
especially in the winter, thus contributing to poor compiance. 

The clear lenses and lens coatings which we bare found to meet our optical criteria and which 
are also cosmetically acceptabie in terms of timt are shown in Table 2. Orcolite UV 400, Orma 
UV-X and Perfalit Lambda 400 are UV-absor? mg coatings which are applied to plastic (CR39) 
lenses. All of these coatings can be applied to prescription lenses or sun-glasses and are widely 
available from opticians. However. the lenses ast be in near-perfect condition. The Perfalit 
Lambda 400 incorporates a pale brown tint. 1. ssortunately, the coatings cannot be applied to 
glass lenses. One clear ‘impregnated’ lens was “amd to be suitabie, the Sola UV Gard 400. This 
is manufactured from a hard resin (CE 39) impregnated with a UV blocker during manufacture. 
Also listed in Table 2 are Polaroid polerizing enses (ac: all ‘Polaroid’ lenses are polarizing) 
which contain an efficient UV blocker cast inte the baseamaterial. Although these lenses are not 
totally clear, they are optically acceptable for PUVA patients and are considered cosmetically 
acceptable by many. It should be emphasizec that untreated CR39 is unsuitable for use by 
PUVA patients, the spectra! transmission results obtamed in this study being similar to 
previously published spectra." 

The above recommendations are based on tbc criteme outlined in Table 1. There are also 
product standards for sunglasses, British Standard 2724,'° European Standard 170,!! and 
American National Standard Z80.3.'^ Unfortunately, we consider these specifications to be 
inappropriate for the special requirements of PY A pasients. The product standards are fairly 
complex but for lenses with high luminous trsrsmittonce, essentially, they require that the 
transmission of UV-radiation should not exceed that of visible ight. This is illustrated by the 
example (Table 3) of alens which transmits 80°. cf visible light. Such a lens could also transmit 
80^, of UV-radiation down to a wavelength of 365 nm m the case of EN 170 and even as far as 
315 nm for compliance with B$2724 and AN SI 280.3. 

Finally, we would consider :t advisable that patients with existing plastic spectacles should 
have them coated through hospital optical departments who are aware of these patients’ special 
needs and who can ensure that the proper coatzmg: are applied. If patients do go to ‘high street’ 
opticians, they must insist that their spectacles are sent tor the specific coatings recommended. 
Even then, the result is not always pred: 
recommended one of the authors te have the Orcol:te UV 400 coating applied to his spectacles; 
on return, they did not meet our transmission cr teria, net unexpectedly, as the lenses were glass 
and, therefore, could not have been coated wits what had been asked for. 
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SUMMARY 


The distribution of factor XIIIa-positive dermal dendritic cells was studied in a series of 
nodular malignant melanomas and compared with that seen in Spitz naevi. Two patterns of 
distribution were recognizable: (a) diffusely spread through the tumour and (b) located mainly 
at the periphery of the tumour. These did not correlate with the diagnosis of melanoma or Spitz 
naevus and the distribution appeared to be a function of growth pattern of the tumour. The 
diffuse pattern was the most common regardless of diagnosis and the distribution of factor 
XIIIa-positive cells is the same in malignant melanoma and Spitz naevi. 


The clinical differentiation of Spitz naevi from malignant melanoma is of great significance for 
the patient but is often problematic. The distinction at the light microscopic level using routine 
stains can be difficult"? and although special techniques such as the silver-staining nucleolar- 
organizer-region (AgNOR) method show a clear distinction between groups of the two lesions, 
they are unhelpful in individual cases.? The problem is the lack of a marker for the difference 
between a benign and a malignant melanocyte. We have recently studied the distribution of a 
group of dendritic dermal cells that express an epitope that reacts with a polyclonal antibody to 
the blood clotting substance factor XIIIa (FXIIIa). These cells have been shown to be present 
in the dermis of normal skin and they are variously thought to be related to fibroblasts’ or 
histiocytes.*? Cerio et al.’ found that the cells did not label with Mac 387,a macrophage marker, 
supporting the views of other groups who favour a fibroblastic origin.'^ However, other studies 
using double-staining techniques seem to support a monocyte-macrophage lineage. 

In our preliminary studies on these cells we looked at a series of inflammatory skin specimens 
and a number of tumours including several melanocytic lesions. We found that the distribution 
of FXIIIa positive cells was different in two Spitz naevi (diffuse) and two malignant melanomas 
(peripheral) and thought it would be of value to compare a much larger series. 


METHODS 


Cases of nodular malignant melanoma and of Spitz naevi were retrieved from the files of the 
Correspondence: Dr D. W.K.Cotton. 
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Pathology Department of the Royal Hallamshire Hospite!. Sections stained with haematoxylin 
and eosin were reviewed and only those cases considered to be ‘classical’ examples were 
accepted. Ten sections of each were used for FX IIa staining. The sections from paraffin blocks 
were cut at 5 um, dewaxed and the endogenous peroxidase activity blocked using 0:5", 
hydrogen peroxide in methanol. Trypsin digestion for each block was empirically determined 
for optimum time,'! using a 5:1", trypsin solution (Sigma) in calcium chloride at 37 C. The 
times varied between 2 and * min. and were esed prior t: the primary antibody incubation for 
demonstration of subsequent y antigenic site 

The rabbit antibody to factor XI] ka (3ebr-ng) was tested on control material in order to 
determine its optimum dilution: 1:50c, and incubation conditions: 0:5 h at room temperature. 
Each subsequent stage had o:5 h incab:tion time, with a goat anti-rabbit immunoglobulin 
bridge (Atlantic Antibodies) followed 5y a rad >it peroxi tase anti-peroxidase conjugate,'* both 
at a 1: 400 dilution, with o:s h TBS washes between all stages. The resulting bound peroxidase 
was detected using the diaminobenzidene-hydregen peroxidase reaction. 'S Sections were 
counterstained with haematexylin. 

Negative controls were included ard :onsisted of nermal rabbit serum substituted for the 
primary rabbit antibody, omission cf te primary antibody and omission of the primary 
antibody and link stages. Positive contro.s fer the primary antibody were also included. 


RESULTS 


The distribution of dermal dendrocy*es within the lesions seemed to fall into two categories: 
those with a diffuse distribution (Fig. 1) and those where staining was concentrated at the 
periphery of the lesion (Fig. 2). No formal attempt was made to quantitate FXIIIa positive cells 
but no gross differences in numbers were apparent. 

Two observers reviewed the immvaope-oxidase-s'ained section without knowing the 
histological diagnosis and placed them into these two categories (predominantly diffuse or 





FIGURE 1. A diffuse pattern of distribatica of FX1I1Ia posite cells in a malignant melanoma ( x 175). 
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FIGURE 2. A peripheral pattern of distribution of FXII Ia positive cells in a malignant melanoma ( x 175)- 


TABLE 1. Classification of the distribution of 

Factor XIIIa positive cells in melanoma and 

Spitz naevus into predominantly diffuse or per- 
ipheral as determined by two observers 








Observers 

Diagnosis I 2 
Melanoma 

Diffuse IO 7 

Peripheral 3 3 
Spitz naevus 

Diffuse 5 6 

Peripheral 5 3 





peripheral) (Table 1). Observer 1 found two unclassifiable and observer 2 found six 
unclassifiable. 


DISCUSSION 


Using an antibody specific for factor XIIIa we demonstrated that the distribution of the normal 
population of dendritic dermal cells was affected by the presence of a Spitz naevus or melanoma. 
However, the resulting patterns of distribution of these cells were not useful in differentiating 
between the two lesions. It has been suggested that the factor XI Ila positive dermal dendrocyte 
is derived from cells of the monocyte/macrophage series. If this were so they might be expected 
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to have a function as antigen- present ng cells. A functional significance would be implied by a 
constant reaction to an antigersc stimulus such ss a neopiastic proliferation. The absence of such 
an effect adds to the evidence against à monocrte/macromhage origin for these cells. 

The distribution of PXIIIa3 positive ce. is im these pigmented lesions falls into two patterns 
similar to that seen in dermatofibromas and histiocytomas. ' Our interpretation of these patterns 
in pigmented lesions is that both melanomas and Spitz naevi grow as diffuse or expansile lesions. 
In the former the melanocytes become m xed with the FXIIIa positive cells and in the latter 
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SUMMARY 


An open randomized controlled study was carried out of 44 diabetic patients with necrotic foot 
ulcers treated with adhesive zinc oxide tape (MeZinc) or with an adhesive occlusive 
hydrocolloid dressing (DuoDerm). Fourteen of the 21 patients treated with MeZinc had their 
necrotic ulcers improved by at least 50°,, compared to six out of 21 with the hydrocolloid 
dressing (P < 0:025). Fifteen patients showed an increase in the area of necrosis during the 
course of the 5-week study and of these, 10 had been treated with the hydrocolloid dressing. 


Ulceration of the foot is a common complication in patients with diabetes mellitus! ^? and they 
often take a long time to heal.* Some of these lesions will progress to gangrene and severe 
infections?'? that may require minor or major amputations. ^? There are few controlled studies 
on the topical therapy of foot ulcers in diabetics, especially on those that are necrotic. In recent 
years occlusive hydrocolloid dressings have been increasingly used in the management of ulcers 
to improve wound healing,'" and experimental studies on full thickness wounds indicate that 
they are effective in necrotic lesions.'''^ Topical zinc oxide is used in the treatment of 
superficial ulcers! ^!^ and its beneficial effects have also been reported in the treatment of 
necrotic burns.!? 

This study was carried out to investigate whether topical occlusive treatment of necrotic 
ulcers on the feet of diabetics could achieve early separation of the necrotic eschar without 
damage to the viable tissue. It was also carried out to compare the adhesive zinc oxide tape 
(MeZinc) with an occlusive hydrocolloid dressing (DuoDerm) as to their capacity in dissolving 
the necrotic tissue in these ulcers. 


METHODS 
Patients 
Forty-four patients with diabetes mellitus were included in this study because of necrotic foot 
ulcers. All the patients were investigated and treated as out-patients with a combined foot-care 
Correspondence: Dr Jan Apelqvist, Department of Internal Medicine, University Hospital, 5-221 85 Lund, Sweden. 
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team. There were 26 men and 18 women ard the mean age was 63 years (range 23-86 years). The 
mean duration of their diabetes was 20 vears range 2-54 years). Thirty-five patients were 
treated with insulin, eight wita oral hepogdycaemics and one with diet alone. Onset of diabetes 





being included in the study was 9 weeks (cange 1-105 weeks). 


Study design 

This was an open controlled trial fer 4 weeks with blinded evaluation. The patients were 
randomly allocated to treatment either with MeZinc (Mölnlycke Health Care, Sweden) or 
DuoDerm (ConVatec, U.S.A.:. Duocezm is alse known as Granuflex or Varhesive in certain 
countries. 


Criteria for inclusion and excluson 
The criteria for inclusion were previous diabetes mellitus and a superficial full thickness skin 
ulcer below the ankle!? and with a s»stolic tee pressure above 45 mmHg or an absence of 
cutaneous erythema.' ^!? The acers were Estween 1-25 cro? in area with more than 50°, of the 
area covered with dry or wet necrotic ussue A wet necrotic ulcer was considered to be present 
when more than half of the area was moist. Oniy one ulcer was studied in each patient and if 
there were several, the largest cne was caosen. 

Patch tests were performed before tie petients were included in the study and those with 
positive tests were excluded, as were these s- owing clinical signs of cellulitis. Ulcers, where the 
application of these dressing wss inappropr.ate. were also excluded. 





Treatment 

Patients were seen weekly by a combined feot-care team that consisted of a diabetologist, an 
orthopaedic surgeon, an orthotist, a pociatrist and a nurse. All patients were offered the same 
basic treatment during the study. The fcot wear was corrected when necessary and external 
pressure on the ulcer relieved. " The ulcers were cleaned with sterile saline and dressed 
according to the manufacturers’ secommendztioms by the regular health care nurses. Dressings 
were changed daily during the first weex anc every 3 days afterwards. The patient was asked 
each time about possible side-effects and tae wound anc surrounding area inspected and 
assessed. During the study there was no surgical debridement. The treatment was stopped in 
those cases that were hospitalized or where there was a lack of compliance, and also in cases 
where there was surgical debridement or a markec increase in the size of the ulcer or the area of 
necrosis and where there were local reactions causcd by the dressings. 











Wound evaluation 

Colour photographs were taken ateach weexly visit and the u.cer and area of necrosis measured. 
At the end of the study the photographs were evaluated by two separate observers. A successful 
result was where the initial necrotic area was esther totally dissolved or reduced by at least 50%% 
of the initial area.^? Failure of treazment was where there was an increase in the area of necrosis 
or ulcer of 50°, or more. 


Laboratory investigations 

The systolic ankle and toe pressure were measured using the strain-gauge technique as 
previously described.'* The systoi c ankle pressure was measured in the tibial or dorsalis pedis 
arteries. Control of diabetes was assessed by HEA,c levels of festing venous blood glucose levels 
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both at the beginning and the end of the trial. Plasma zinc was also measured under fasting 
conditions.?! 
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Statistics 
Differences were calculated using the y^-test, Mann-Whitney (two-tailed) and Wilcoxon rank- 
sum tests. 


RESULTS 
Fourty-four patients were included in the study and the details are shown in Table r. Both 
groups of patients were comparable though there were more men in the group of patients treated 


with DuoDerm. Thirty-one ofthe 44 necrotic ulcers were considered to be dry (Table 2) and the 
remaining 13 wet. The location and size of the ulcers was much the same in the two groups. 


TABLE I, Patient characteristics at enrolment 


MeZinc DuoDerm 

(n = 22) (n= 22) 
Age (years) 63 (13) 62 (18) 
Sex (men/women) 10/12 16/8 
Duration of diabetes (years) 22 (15) 19 (12) 
Diet I — 
Oral hypoglycaemic agents 4 4 
Insulin I9 18 
Systolic toe pressure (mmHg) 66 (33) 68 (32) 
Systolic ankle pressure (mmHg) — 104 (41) 114 (52) 
fB-glukos (mmol/l) 9:1 (4-8) 9-0 (4:0) 
HbA,c (95) 8-4 (174) 8-0 (2-1) 
Zinc (ug/ml) 0:74 (0°05) 0:76 (005) 


€———Ó——ne€€—— M ae a 
Values indicate means (+ SD). 


TABLE 2. Ulcer characteristics at enrolment 
dd ANE DRM a LE D E Te 


MeZinc DuoDerm 
(n = 22) (m= 22) 
Initial ulcer area (cm?) 2:2 (1- IO: S) 2:2 (0-9-20°4) 
Initial necrotic area (cm?) IS (0°§-10'5) 16 (09-102) 
Dry necrotic ulcer 15 16 
Wet necrotic ulcer Fi 6 
Localization 
Dig I 5 4 
Dig II-V 3 3 
Plantar surface I = 
Dorsal area I 2 
Malleolus 7 8 
Heel 5 5 


MUHITITHTIADUBAUMUAMAUTTITPEATEMBUMUBUMMAHANHHPUTUTATIPINPGURLUARAMUAUAUNRH A UE PNE Y HS AB AEAEE AAA A OAOA. 
Areas are given as median values and range. 
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Evaluation of necrotic tissue 
Either total disappearance or reduction of > sc”... of the initial necrotic area was seen in 20 of the 
patients, 14 of those treated with MeZine arc six with DuoDerm (Table 3). In nine of the 
patients there was an increase in the area of necros. s of more than 50°. This occurred in four 
patients treated with MeZinc and five with DwoL=rm. Treatment had to be discontinued in 
eight of these patients because of an increase of tae necrotic area by more than 100?,. The 
changes in the areas of necrosis in those patients core pletirg § weeks’ trial are shown in Figure 1. 
The patients treated with MeZinc decreased their relative necrotic area during the course of the 
study but this was not seen in those treated wath I uoDer 





Laboratory studies 
‘There was no significant difference in 





rhe resulrseoft ravestizations carried out in the two groups. 


TABLE 3. Changes imenecootic ulcer area 


— 


MeZinc DuoDerm 


in=22)  (n=22) 
Ne remaining necrosis c E 


Decrease > 56". x 1 


Decrease 23-80, 2 
No gaange {t 227,1 E 3 
Increase 25-507, E 
Increase > $so*. 
Exciuded 


m JU 


reri rn tra yhp i Pe lp b Ni npn 


96 
100 T—.-- *— . TN e— $ Duoderm 
| 
| 
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ba on 
Co MeZinc 


Per cent of initial necrotic area 


FIGURE 1. Mean changes in area of necross on petleri tre:ted for g weeks with DuoDerm (n= 17) or 
MeZinc (n = r8). 
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Adverse reactions 

Maceration of the skin edges was seen in both groups. Four patients treated with MeZinc had to 
discontinue treatment because of an increase in the area of necrosis and this was associated with 
pain and oedema. Five patients treated with DuoDerm had a similar increase in the area of 
necrosis. One patient after 5 weeks of treatment with DuoDerm showed signs of cellulitis and 
this was due to Staphylococcus aureus. This patient was treated with systemic antibiotics and the 
DuoDerm dressings discontinued. Compliance by the patients in this study was excellent. 


DISCUSSION 


In this controlled study two types of dressing were compared in the treatment of necrotic foot 
ulcers in patients with diabetes. Only 20 of the 44 patients showed an improvement of their 
necrotic ulcers. Thus, treatment with occlusive dressings are not advocated for this type of foot 
lesion in diabetes. A common adverse effect seen in both groups was maceration of the skin edges 
and a possible explanation for this is the polyneuropathy which is almost invariable in diabetic 
patients with foot ulcers.^^ 7? 

Occlusive hydrocolloid dressings such as DuoDerm improve wound healing in superficial 
ulcers!? and their use has been advocated for necrotic lesions.! ^ However, this study does not 
support the use of adhesive occlusive hydrocolloid dressings for necrotic foot ulcers as only six 
of our 21 patients treated with the dressing had a decrease in size of the area of necrosis. 
Furthermore in almost half the patients treated with DuoDerm there was an increase in the area 
of necrosis. These patients had a tendency towards higher HbA c levels and a lower systolic toe 
pressure and a greater initial ulcer size and area of necrosis compared with those who improved 
during the course of the study. The number of patients, however, is too small to allow any 
definite conclusions, though these findings are in agreement with previous reports concerning 
wound healing in diabetic patients. * ! !95:?9-?* The advantages and disadvantages of hydrocol- 
loid dressings for treatment of foot ulcers in diabetes have been previously discussed.^? 

Topical treatment with zinc oxide has been shown to be beneficial where wound healing was 
delayed in cases of zinc deficiency, and in full thickness burns and superficial leg ulcers.! *!* It 
has also been of help in necrotic ulcers not specifically reported in diabetic patients.! ^? In this 
study 14 of the 21 patients treated with MeZinc had a reduction or disappearance of the areas of 
necrosis in the 5-week period. However, four of the patients had an increase in the size of the 
necrotic area with an increase of local pain and oedema. The mechanism of action of zinc in 
producing wound healing is unknown though various possibilities have been suggested. ! ^ 

In conclusion, from this study we cannot recommend the use of adhesive hydrocolloid 
dressings such as DuoDerm for the treatment of necrotic ulcers on the feet of diabetics. 
Although an adhesive zinc oxide tape reduced the initial necrotic area in many of our diabetic 
patients, this treatment is not without risk and should be used for necrosis that is limited to the 
skin and does not involve deeper tissue. 
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SUMMARY 


Perianal streptococcal cellulitis is described occurring in a 5-year-old boy. The condition also 
involved the penis and presented as a possible case of sexual abuse. T'he correct diagnosis was 
established by culturing -haemolytic streptococci group A from the penile and perianal skin. 


Perianal streptococcal cellulitis was first described by Amren et al.' from the U.S.A. and further 
cases have been reported from the same country.^ ^ The condition is caused by -haemolytic 
streptococcus group À and is characterized by a well-demarcated bright erythema around the 
anus, without satellite lesions. The symptoms include painful defaecation with secondary 
constipation, rectal bleeding and a brown mucoid anal discharge. The condition has been 
mainly reported in prepubertal children and there is an unexplained male predominence. We 
describe a case of perianal streptococcal cellulitis which was complicated by penile involvement 
and mistaken for sexual abuse. 


CASE REPORT 


A s-year-old boy was referred to hospital with a 4-week history of painful defaecation and 
micturition, passing blood-stained stools and with erythema of the perianal and preputial areas. 
Sexual abuse was suspected when the symptoms failed to resolve following appropriate 
treatment for threadworms, candidiasis, psoriasis and eczema. His social history revealed that 
his parents had divorced shortly after his birth and that he lived during the week days with his 
22-year-old mother, her boyfriend and two younger brothers, and spent weekends with his 
father. He had been encouraged to retract his foreskin as he had a narrow prepuce, although this 
had not interfered with micturition. One of his brothers had been circumcized for phimosis. 
Examination revealed a livid erythema encircling the anus 1-3 cm in distance from the anal 
margin with an overlying whitish exudate (Fig. 1), minor anal fissures and brown staining of the 
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FIGURE 1. We ] demarcated reriaaal erythema with overlying exudate. 





FIGURE 2 Erythema and swe_.ing of prepuee and glans penis. 


underpants. In addition, there was intense zry*nema of the glans penis and the prepuce (Fig. 2), 
and the latter was also oedematous. The rest of the skin was normal. His brothers were 
unaffected, but other family members declined 2 physica! examination. 

An initial swab from the perianal region was sterile on culture following inoculation on 
selective media. However, a swab from ‘he «ip of the penis yielded a heavy growth of f- 


Streptococcal cellulitis of the penis 795 


haemolytic streptococci group A when inoculated on 5% horse blood agar. Candida albicans and 
Neisseriae gonorrhoeae were not isolated from either site. A subsequent perianal swab inoculated 
on 5% horse blood agar also yielded a growth of f/j-haemolytic streptococci group A. Serotyping 
of streptococi revealed "T" type 28 and ‘R’ type 28 from both the perianal and penile lesions. 
Swabs taken from the throat, anterior nares, abdomen and the fingers of the patient were sterile, 
as were swabs from the throat, penis and perianal areas of his brothers. Serological studies on the 
patient demonstrated anti-streptolysin ‘O’ titre 480 IU/ml (N < 240 IU/ml); anti-D Nase B titre 
1920 IU/ml (N < 240 IU/ml) and anti-hyaluronidase titre 128 IU/ml (N < 256 IU/ml). 

Treatment with oral phenoxymethyl penicillin 500 mg q.i.d. resulted in clearance of the 
penile lesion after 14 days, but the perianal lesion persisted and streptococci were isolated from 
this site despite 3 weeks of antibiotic therapy. A further 2 weeks of penicillin therapy was 
required to eradicate streptococci and clear the perianal erythema. An investigation by social 
workers did not reveal any conclusive evidence of sexual abuse. 

It is of interest that the patient's father, mother and her boyfriend all had a severe sore throat 2 
weeks prior to the onset of perianal symptoms in the patient. Throat swabs were not taken but 
antibiotic therapy resulted in resolution of symptoms within 10 days. However, his mother was 
4 months pregnant, did not receive antibiotic therapy and her symptoms took 3 weeks to resolve. 
The patient and his brothers did not complain of a sore throat. 


DISCUSSION 


It was fortunate that the above patient had penile involvement from which fi-haemolytic 
streptococci were isolated, as the correct diagnosis would otherwise have been missed and a label 
of sexual abuse difficult to remove. Previous reports? have stressed the need for clinicians to 
request inoculation of perianal swabs on blood agar for the isolation of f-haemolytic 
streptococci as most microbiology departments routinely process such specimens on selective 
media designed to identify the common enteric pathogens. The failure to recognize perianal 
streptococcal cellulitis as a disease entity and the tacit acceptance of the results of culture on 
selective media probably accounts for the apparent rarity of this condition. 

Early treatment with penicillin is essential as it is curative and avoids months of troublesome 
symptoms.’ Antibiotic therapy needs to be continued for at least 2 weeks, until there is clinical 
clearance and repeat cultures show eradication of streptococci. It is unclear why the condition 
responds so slowly to oral or intramuscular penicillin therapy despite in vitro tests clearly 
demonstrating sensitivity of cultured streptococci to the antibiotic. It has been suggested that 
penicillinase produced by enterobacteria may serve to reduce the effective local concentration of 
penicillin. However, these organisms were not isolated on culture of a perianal swab from the 
above patient and previous reports have shown that treatment with erythromycin, which would 
not be affected by penicillinase, is no more effective than penicillin.! The mode of transmission 
of streptococci to the perianal area is also unclear, but a recent history of sore throat in family 
members has been noted previously.*? Another potential source of group A streptococci is an 
asymptomatic anal carrier," but it was not possible to assess the carrier state of the adults 
looking after the above patients as they declined an examination. The isolation of the same strain 
of streptococci from the penis and perianal area in the above patient, with apparent sparing of 
the skin between these sites, suggests a role for autoinoculation. It is of interest that penile 
involvement has not been previously described in boys with perianal steptococcal cellulitis 
although an associated streptococcal vulvovaginitis has been documented in prepubertal 
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girls.':® It is possible that traumatizaticn of the foreskin during retraction in our patient may 
have predisposed the distal part of the peais to the development of this complication. 


The differential diagnosis of perianal streptococcal cellulitis includes psoriasis, eczema, 


threadworms, candidiasis, infammatory bowel disease and behavioural disorder.” In addition, 
the above case clearly shows that perianel <treptoccecal ceilulitis may also masquerade as sexual 
abuse, and that confirmation of the correct Giagnesis is by the simple expedient of sending a 
perianal swab for inoculation on blood agar. 
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SUMMARY 


A case is presented of severe erythema multiforme occurring in a 2-month-old boy from 
Zimbabwe which was probably triggered by phenobarbitone. He later developed the acquired 
immunodeficiency syndrome and serological tests suggested that it was a congenital HIV-1 
infection. 


Erythema multiforme (EM) both minor and major are acute self-limiting diseases of the skin 
and mucous membranes.' Although EM minor has been reported in children under the age of 
1,^? EM major and drug-induced toxic epidermal necrolysis (TEN) have rarely been reported 
in infants under the age of 3 months. We report a child with HIV infection who developed EM 
major that was likely to have been drug-induced. 


CASE REPORT 


A 2-month-old Negro boy, born in Zimbabwe, was admitted to hospital with a 3-day history of 
an erythematous rash associated with fever and bilateral conjunctivitis. He had been treated 
prior to the appearance of the rash with a syrup that contained phenobarbitone and pipenzolate 
bromide. The white cell count was 7900 x 10?/1 (25:5?4, non-segmented polymorphonuclear 
cells). The chest X-ray was normal. Cultures of blood, urine and cerebrospinal fluid were sterile 
and serological tests for Mycoplasma pneumoniae, measles, rubella and picornavirus were 
negative as well as immunofluorescence test and cultures for herpes simplex I and II and 
varicella zoster. Although there was no evidence clinically of infection, he was treated with 
cloxacillin and gentamicin. The following day the child developed iris-shaped papules with 
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FIGURE 1. Bullae on arms acd mis-shaped lesions on chest. 


numerous bullous and erosive lesions Fig 1)aad involvement around the genitalia and mouth. 
Treatment with antibiotics was discortimuec but there was mo change as regards the skin 
lesions. A positive Nikolskv sign was notec He tedogy of the roof of a blister showed necrosis of 
the entire epidermis. Treatment with a puke o: a single dose of 40 mg methy!-prednisolone was 
given over 1 hand during the infusion, he hed as hort episode of tachycardia and tachypnoea, but 
no other side-effects were observed. With 1 24 b there was dramatic improvement and he was 
fully recovered within 5 days 

Over the next 3 months the child was well but was then admitted because of progressive 
weight loss associated with respiratery s"mp-omis and signs. A severe bilateral interstitial 
pneumonitis was diagnosed. Investigation of the bronchiolar secretions for Prneumocytis carinii 
and Mycoplasma pneumoniae was negative. The child was und to be positive for HIV-1 by the 
ELISA test that was confirmed by imrur oblet and gp 24 antigen was detected in the serum. 
The child developed thrombocytopenic »urzuza and died r week later. A post-mortem 
examination was refused by rae parents who also declined to be tested for HIV infection. 
Positive serology for HIV-1 was demonstra: ed —tsospectively in the serum collected on his first 
hospital admission but the gp 24 antigen v-as m»! detected in this specimen. 


DI3CL SPON 


Erythema multiforme major in a 2-morth-co d clc is rare. In our patient it is likely that this was 
drug-induced and probably related te the ch: d having HIV virus infection. An increased 
incidence of adverse cutaneous reactions has been reportec in patients with AIDS, particularly 
those treated with sulphonamides.* There are alse -eports of drug reactions to anti- 
tuberculous agents" and in one patient © varic 2s unrelated drugs." A rash was observed in a 
6-month-old girl with AIDS treated with -o-tzroxazole, " but in a review of the cutaneous 
manifestations in children with 1uman mmuano- efficiency virus infection only one case of EM is 
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mentioned.!! Severe bullous drug reactions in adult patients with AIDS have been described 
but only in association with sulphanomides.!? An increased incidence of drug reactions in adult 
patients with AIDS makes it likely that in our case this retroviral infection was responsible for 
the development of EM, and the most likely culprit for the drug was phenobarbitone that is 
known to trigger off EM major!? and TEN.!^ 

A single pulse of methyl-prednisolone that produced rapid resolution of the lesions in our case 
is used for the treatment of inflammatory and autoimmune dermatoses,! *:!$ but rarely for acute 
drug reactions.'’ We consider that this treatment is effective in arresting both EM major and 
TEN and producing a rapid clinical improvement. !® However, there are acute and long-term 
complications of corticosteroid pulse therapy.!? 

In conclusion, erythema multiforme major is an extremely uncommon condition in the first 3 
months of life. Conventional treatment with corticosteroids is not normally recommended in 
EM, ^? but in the condition of severe EM major pulse therapy with a high dose is effective. We 
consider in our case that infection with HIV-1 was a factor in producing the severe drug- 
induced eruption. Unfortunately, with the growing number of children with AIDS,?! the 
incidence of these severe drug-induced rashes is likely to increase. 
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SUMMARY 


We report a case of necrolytic migratory erythema in association with a neuroendocrine tumour 
producing predominantly insulin. As far as we know this has not been observed before. 


CASE REPORT 


An 80-year-old woman first presented in August 1988 with abdominal pain and constipation. 
Investigations revealed that she had a normochromic normocytic anaemia, and sigmoidoscopy 
at that time was normal and a subsequent barium enema showed only diverticular changes. In 
May 1989 she was seen with a desquamative rash and hepatomegaly but refused admission to 
hospital for further investigations. 

In September 1989, she was admitted unconscious with low blood glucose and responded to 
intravenous dextrose. Subsequent history revealed that she had anorexia and weight loss. On 
examination, she was wasted with hepatomegaly. There were no focal neurological signs but she 
had a flat affect and performed poorly on mental scoring. The rash consisted of a figurate 
erythema with desquamation that was most marked in the perianal area and on the lower legs. 


Investigations 

Haemoglobin was 9:4 g/dl, MCV 87 fl, MCH 30:4 pg, ESR 35 mm/h. The vitamin B,; was 200 
ng/l (normal range 150-800 ng/l), the serum folate 2-8 ug/l (normal range 3:5-15 ug/l) and the 
ferritin 77 ng/ml (normal range 30-300 ng/ml). Total serum protein was 47 g/l and the albumin 
27 g/l. The serum zinc was 8:5 pmol/l (normal range 8-23 mol/l). The following investigations 
were either negative or normal: clotting studies, immunoglobulins and protein electrophoresis, 
antinuclear factor, autoantibody screen, thyroxine and cortisol levels. Investigations at different 
times showed a blood glucose of 2-6 mmol/l, insulin 230 pmol/l, C-peptide 2690 pmol/l and 


Correspondence: Dr S. M. Wilkinson, Department of Dermatology, Central Out-Patient Department, Hartshill, 
Stoke-on-Trent ST4 7PA, U.K. 


Sor 





802 SALW ÜUEnson et ai. 


proinsulin 171 pmol/l (norma! range < 10 praol/!). On another occasion blood glucose was 
2:3 mmol/l, insulin 403 pmoi l and C-peptide 1802 pmol/l. Other investigations are shown in 


Table 1. 
zaly with ‘target’ lesions suggestive of metastases 





An abdominal ultrasound showed hepatomesg 
and there were stones in the geil bladder. An abdominal CAT scan confirmed the above findings 
and showed an enlargement c? the proximal part of the pancreas. 

A liver biopsy guided with ultrasoumd showed en histology an infiltrating neoplasm with 
cords and islands of cells which had eccentric hyperchromatic nuclei and faintly granular 
eosinophilic cytoplasm with argyrophilic granules (Fig. 1). This was consistent with a 
metastatic neuroendocrine carcinoma. Immuno:taining was negative to gastrin, glucagon and 
somatostatin, but showed a few positive cells with the insulin preparation. A skin biopsy showed 
a patchy perivascular infiltrate in the dermis and the upper epidermis showed an abrupt 
transmission to parakeratosis with superficial necrolysis. The lower part of the epidermis 
appeared normal. Immunoflucrescence was normal apart from linear deposits of fibrin at the 
peaks of the dermal papillae. 





Treatment 

The patient was treated with an adequate nutrition and vitamin supplements. Dermovate NN 
ointment was applied locally to the affected areas which produced some improvement in her 
rash. In view of her age, the tumour was not treeted aggressively but she received diazoxide to 
maintain an adequate blood glucose ievel. 

Following her death, post-mortem examinatien confirmed the presence of a pancreatic 
tumour with metastases to regional lyraph neces and to the liver. Electron microscopy 
confirmed the neuroendocrine nzture of the tunz»ur with cells containing dense core granules 
(Fig. 2). These occasionally contained a crystalline body indicative of insulin secretion. 
Repeated immunostaining carried out on the liver and pancreas confirmed earlier findings. 








DISCUSSION 


Our patient was considered to have a malignant neuroendocrine tumour that secreted insulin, in 
view of the markedly raised fasting insulin together with the electron microscopic and 





are usually associated with high levels betweer. 1060-5000 pg/ml! and rarely below 500 pg/ ml? 


TABLE 1. Other mvestigatiens performed 





Fasting giucose 








3:4 T4 Normal 
VIP 4 3 « 3c pmol/! 
Pancreatic polypeptide £25 84% < 300 pmol/l 
Gastrin 6 £ « gO pmol/l 
Glucagon 374 £31 « §0 pmol/l 


Neurotensin 4 IO < 100 pmol/l 





Necrolytic migratory erythema 803 





FIGURE 1. Liver biopsy showing a trabecular arrangement of uniform polygonal cells with round nuclei 
and granular cytoplasm. (Haematoxylin and eosin, * 80). 





a 
Mos 


FIGURE 2. Electron-dense membrane-bound granules indicative of neuroendocrine origin; post-mortem 
tissue ( x 39, 000). 
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(normal level «200 pg/ml)? In a study of msulinomas. fasting glucagon was shown to be 
elevated when compared with control? This could be due to the secretion of glucagon by 
normal pancreas in response to hyperglycaermia or to secretion by the tumour. Evidence in 
favour of the latter comes from the finding of insulin staining within a glucagonoma* although in 
a previous study? glucagon levels were not diferent from controls when the patients were 
normoglycaemic. 

In our patient, the failure of the glucagon kd to suppress into the normal range with an 
adequate plasma glucose and the persistently raised pancreatic polypeptide suggest that this was 
a neuroendocrine tumour witha predominant bu: not exclusive insulin secretion. 

The glucagonoma syndrome is caused by a tumour of pancreatic islet alpha cells? and consists 
of the association ef necrolytic migratory erythema with weight loss, depression, stomatitis, 
venous thromboses, glucose intolerance and a normechrorzic normocytic anaemia. Our patient 





glucose tolerance,” but we are not aware of as occurrence with hypoglycaemia and a 
predominantly insulin-secreting tumour. Where it has been reported with multifunctional 
neuroendocrine tumours, they have been either predominantly glucagonoma* or insulinoma 
evolving into glucagonoma ^" with grossly elevated glucagon levels. 

The rash in our patient was compatible both clinically and histologically with that of 
necrolytic migratory erythema. Skin biopsy shows sponaiosis of the upper epidermis with 
necrolysis and parakeratosis. There is vacuolation of the cytoplasm with lysis of the intracellular 
organelles.*? The eruption is associated with a raised plasma glucagon occurring in 
glucagonoma, '" cirrhosis! ' and angiopiasia. Whilst therapeutic use of glucagon can produce a 
similar rash!" it is not thought that glucagon itself is the cause of the rash as this can occur in 
chronic pancreatitis'* and an ill-defined «nal bewel disorder! $ without a raised glucagon level. 
The histological similarities of the rash to pellagza and acrodermatitis enteropathica!? suggest 
that it may be due tonutritiona! deficiency. Zinc essential fatty acid and amino acid deficiencies 
have all been put forward as possible candidates. This might be the consequence of either a poor 
dietary intake, excessive utilization by the tumour or to a specific hormonal effect. The only 
relatively consistent abnormality is that of amine scids! and the low amino acid level resulting 
from the stimulation of hepatic gluconeogenesis by glucagon has been documented.!? 
Correction of the amino acid deficiency coes nct always result in resolution of the rash!? and 
there is a report of oral zinc comsistent!y clearing the rash in a patient despite normal zinc and 
abnormal amino acid levels.*° In our patient, improvement of the rash coincided with treatment 
with oral zinc and improvement in the blood glucese with te concomitant fall in her glucagon 
level. A rash has been described associated with a ozncreatic polypeptide-producing tumour of 
the pancreas,^! which was considered to be clinically and his ologically different from that of a 
glucagonoma. 
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SUMMARY 


A 65-year-old female with angiotropic B-cell lymphoma is reported. Despite the absence of 
systemic involvement on formal staging and the favourable response of the cutaneous lesions to 
triple systemic chemotherapy with prednisolone, vincristine and cyclophosphamide, post- 
mortem findings showed that death was due to widespread disease dissemination. 


Angiotropic B-cell lymphoma, a rare malignant disease, has recently been clearly separated 
from reactive angioendotheliomatosis and its origin identified as lymphoid rather than 
endothelial. The condition has a predilection for cutaneous and neurological tissue but may 
infiltrate widely throughout the body. Death mainly occurs because of neurological involve- 
ment.? Treatment regimens employed in the past have included multiple systemic chemo- 
therapy, surgery and radiotherapy.* The early use of a multiple chemotherapy regimen such as a 
combination of prednisolone, cyclophosphamide and vincristine? appears to be the most 
effective treatment* but due to the small number of patients with this condition it has been 
impractical to undertake controlled trials. We report a case where death occurred from 
disseminated disease despite marked improvement of the cutaneous lesions following systemic 
chemotherapy with prednisolone, cyclophosphamide and vincristine. 


CASE REPORT 


A 65-year-old Caucasian female presented with a 3-month history of severe burning pain on the 
inside of both thighs associated with enlarging indurated plaques (Fig. 1). The plaques showed a 
variable degree of erythema and telangiectasia and were painful and tender to the touch. 
Intermittent swelling of the lower legs especially on the left side had been reported and 
examination of the left shin showed some induration and telangiectasia. The patient was 
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generally well with no other abnormal physical findings and in particular no hepatomegaly or 
lymphadenopathy. 

Histological examination of biopsies from both the thigh plaques and the lower leg showed 
widespread dilatation of capillaries, venules and small veins in the dermis and subcutaneous fat. 
The lumina of these vessels were filled with large pleomorphic mononuclear cells which did not 
appear to be in continuity with vascular endothelium but showed no evidence of extravascular 
spread (Figs 2 and 3). Immunohistological investigations showed these cells to stain strongly 
with anti-leucocyte common antigen (Dakopatts) and with the anti-human B-cell marker L 26 
(Dakopatts). The cells did not express the CDr, CD3, CD4 or CD8 markers and were negative 
for Kir (Ber H2). In addition stains for factor VII I-related antigen and the epithelial markers 
CAM 5:2, CEA and EMA were negative. Attempts to demonstrate kappa or lambda light-chain 
restriction were technically unsuccessful. These features were fully consistent with a diagnosis 
of angiotropic B-cell lymphoma of the skin. 

The results of initial investigations were haemoglobin 11-7 g/dl, white cell count 1 3:3 x 10?/1, 
lymphocytes 2-87 x 10?/1, platelets 510 x 10?/1, erythrocyte sedimentation rate 87 mm in the 
first hour (Westergren) and a normal bone marrow examination. The following serum levels 
were all within normal ranges: urea and electrolytes, creatinine, calcium, phosphate, total 
protein, albumin, bilirubin, gamma glutamyl transferase, alanine aminotransferase, aspartate 
aminotransferase and urate. Serum alkaline phosphatase was marginally raised at 164 U/l 
(normal range 35-130). A staging laparotomy was not performed but a chest X-ray, abdominal 
ultrasound and CT scan of head, thorax and abdomen were all normal. Thus, at presentation, no 
evidence of extracutaneous spread was found. 


Treatment 

Àn initial oral course of chlorambucil 8 mg/day, prednisolone 40 mg/day and allopurinol 300/ 
mg day, all for 7 days was accompanied by a marked expansion of the cutaneous lesions and 
deterioration in the accompanying symptoms. Four courses of more aggressive chemotherapy 
were then given over an 11-week period (courses 1-4). These consisted of cyclophosphamide 1 g 
i.v. and vincristine 2 mg i.v. administered on day 1 with prednisolone 60 mg being given daily 
for 7 days (5 days only in the case of course one). Prednisolone was also given continuously at the 
dose of 20 mg day from the end of course 3 onwards. 

Chemotherapy was well tolerated but was associated with one episode of neutropenia and 
after course 4 by persistent thrombocytopenia with a platelet count of 12 x 10/1, During courses 
I-4 there was progressive improvement in the appearance of the cutaneous plaques with a 
reduction in size and regression of induration. Following course 4 the burning pain in the 
patient's thighs had disappeared and only minimal thickening remained in the skin. 

Two weeks following course 4 the patient became generally unwell with lack of energy and 
breathlessness on minimal exertion. Hepatomegaly was detectable. In spite of supportive in- 
patient management she died 3 weeks after course 4 with increasing dyspnoea, development of 
coma, persistent elevation of liver enzymes and deterioration in renal function. Her thigh skin 
remained almost normal with only minimal induration. During her terminal hospitalization 
chest X-ray, full pulmonary function tests (including measurements of transfer factor for CO 
and transfer coefficient), a ventilation perfusion scan of the lungs and abdominal ultrasound 
were all normal. 


Post-mortem examination 
Macroscopically the post-mortem examination showed no evidence of malignancy in any organ. 
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Moderate pulmonary oedema was present but there was no evidence of consolidation of the 
lungs. The liver was of normal size but the spleen was moderately enlarged (320 g) and had a 
firm uniformly red-brown appearance. “here werono enlarged lymph nodes and ao evidence of 
red marrow extension down the femerz] shafts. On sectioning the brain there was a well 
established atheromatous infarct in the deep white matter of the occipital lobe. Histological 
examination showed widespread angiotropsc iyraphoma involving blood vesse:s in the lung, 
spleen, kidney and adrenals and diffusely permeating the liver sinusoids. Sections of skin from 
the original site of disease showed no evidence of residual lysaphomaa. There was no involvement 
of the bone marrow or of the cerebral blood vessels. 








DISCUSSION 


Treatments of angiotropic B-cel] lympbom: hare Deen of variable efficacy. The combination of 
cyclophosphamide, vincristine and predmsolere, as uses in this case, has previously been 
successful.” 

Two points are worthy of special note in thes oatient. Firstly, death occurred because of 
widespread dissemination of angiotropic B-cell lymphoma despite the good clinical and 
histological response of the cutaneous Lesions te systemic chemotherapy. Thus, the improve- 








chemotherapy regimen. Secondly, the extens:on of the disease beyond the skin was only 
recognizable on post-mortem histology: organ biopsy rather than imaging methods would have 
been required for ante-mor:em diagnosis o£ dissemination and by implication for the 


patient's terminal signs and symptoms were explained by tumour infiltration of the relevant 
organ seen at post-mortem in spite ef lack cf evidence for this widespread infiltration ante- 
mortem using conventional imaging techniques. 

A reliably efficacious chemotherapeutic regimen has nex yet been identified for the treatment 
of angiotropic B-cell lymphoma. More agg 
patient may be indicated especially if initial histological staging demonstrates widespread 
systemic disease. 
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NIFEDIPINE MODULATES THE  HAEMODYNAMICS AND VASOACTIVE REGULATION OF  CYCLOSPORIN 
NEPHROTOXICITY IN THE NORMAL HUMAN KIDNEY.  B.D.Edwards,  'H.J.Testa,  'R.S.Lawson, 
^R.J.Chalmers,  ?J.O.'Driscoll, F.W.Ballardie. Dept. of Renal Medicine, ‘Nuclear 
Medicine and “Dermatology, Royal Infirmary, Manchester, U.K. 

Cyclosporin (CyA) induced dysfunction in the innervated normal kidney may result 
from disturbance of the microcirculation but its regulation, reversibility and means 
of abrogation are poorly defined. In other applications nifedipine may ameliorate CyA 
toxicity. Eight patients with psoriasis and stable cardiovascular state were treated 
with low dose CyA (2.5 mg/kg) for three months; after three months washout they then 
received an identical course of CyA with nifedipine S.R. 20mg b.d. The effect on GFR, 
RBF and filtration fraction (FF) was serially assessed using a novel Tc-99m DTPA 
dynamic technique‘? together with the measurement of the vasoactive hormones PRA, 
aldosterone, angiotensin II (A-II) and atrial natriuretic peptide (ANP). 
Time (months) (0)---CyA---(3)---No CyA---(6)---CyA«*Nif---(9) 





GFR (ml/min/1.73m?) 100+6 85+5° 9144 8746 
RBF (%C.0.) 17.041.3 14.4413 15.44+1.4 15.2+1.2 
FF (%) 23.6+4.4  22.5+2.7 21.7+2.9 20.7+1.53 
PRA (pmoles/hr/ml) 4.4+0.8 3.5+0.4 4.0+0.5 3.0+0.4 
Aldosterone(pmoles/1) 592+57 411455% 440+54 427+47 
Mean AII (pg/ml) 8.7+1.2 11.841.7 8.8+1.2 7.540.8» 
ANP (pmoles/l) 3.340.8 4.2«0.3* 2.9+0.3 4.1+0.4° 


Means + SEM p = «0.05 *(0) vs.(3); °(3) vs.(9); *(3) or (9) vs.(6) month assessments 
CyA nephrotoxicity was characterised by reduced GFR, RBF and hypoaldosteronism with 
a rise in ANP. Toxicity was reversible and did not recur after administration of 
nifedipine. A-II and FF were closely correlated (r,-0.46; p«0.02). 
CyA nephrotoxicity of the intact normal kidney may reflect A-II dependent  efferent 


arteriolar vasoconstriction . These haemodynamic effects were abrogated in individual 
patients by nifedipine which may potentially be related to the modulation of A-II as 
well as calcium channel blockade. (1. Nucl. Med. Commun. 8: 823-37, 1987.) 
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Sam Shuster, Dermatology Dept., Reyal 
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LACK OF EFFECT OF TERFENA@INE ON BNTHRALI5 INFLAMMETION E.L. Speight, B. Ramsay and 
C.M. Lawrence, Dermatology Dept., Foyal Victoria Infirmary, Newcastle upon Tyne. 

Anthralin inflammation is meciated by a free radical reaction with the production 
of active oxygen species. Since am active oxygen species will release histamine in 


Vitro, we wondered whether this might be a component of anthralin inflammation. To 
test this we have studied the effect of tie Hl-receptor antagonist terfenadine on 
anthralin inflammation. 


mes age 36, age range 21-71) were randomised to 
72 hzurs a double blind cross-over 
assessed using intradermal histamine, 


12 subjects (5 males, 7 females, 
receive terfenadine 620mg or placebo b.d. for 
study. The adequacy of histamine biockace was 
Bug in O.1ml normal saline on the second cay of tuerapy. The weal area was measured 
planimetrically and weal thickress witk Harpender calipers. Weal volume was 
calculated by multiplying the weal area ov half the increase in skin thickness. 
Dithranol 5, 10 and 20uc in iOpl chlorotorcm ripetted onto the flexor forearm skin. 
Anthralin inflammatory cedema amd erytherns were measured using Harpenden calipers and 
a reflectance photometer 48 h after artorelin apelication. After a 3 day washout 
period placebo and terfenadine were restarted am the same procedures repeated on the 
opposite arm. Results were anmivsed usirg two way Blaney? of vari ance. 

One subject showed a small unexplained 
was excluded from the study. Ia the otne uojects "restensdile- tPoatpent produced 
a mean beans Ors in weal vclume of 91* (mean weei volume on placebo 361mm?, on 
terfenadine 32mm? ). Erythema and oedema responses increased with anthralin dose, but 
the dose response curves on and of? terfenadine showed no significant difference with 
and without terfenadine (p»0.25;. 

This study shows that Hl-receptor fb .ockade 
inflammation and suggests thet histamine actior 
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significant role as a mediatcr of anthraiin inflammation. 
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TOPICAL INDOMETHACIN AGGRAVATES THE WEALING AND FLARE RESPONSE IN CHRONIC DERMOGRAPHIC 
URTICARIA. G.R. Sharpe & Sam Shuster. Dermatology Dept., Univ. of Newcastle upon Tyne. 

A topical preparation of indomethacin, sufficient to inhibit UVB erythema, was 
without effect on the weal and flare response to histamine, 48/80 and HDM antigen in 
normal subjects (Humphreys and Shuster, Br J Clin Pharmac 1990,29,195-199). It was 
therefore concluded that the worsening of chronic urticaria (CU) by aspirin-like drugs 
(cyclo-oxygenase inhibitors) was related to the urticarial disease process. To test 
this we have studied the effect of topical indomethacin on the wealing and flare 
response of chronic dermographic urticaria (CDU). 

Nine patients (6 female, mean age 42 yrs) with CDU were studied; none had taken 
astemizole prior to the study or other antihistamines for at least 3 days. Two 25x6 
cm rectangles of paraspinal back skin were used and a test dose of UVB radiation (40- 
65 mJ/cm?), estimated to be 2-3x the minimal erythema dose, was given to a site on 
both sides. Indomethacin 1% gel was applied to one side and gel base to the other and 
the areas occluded. After 18 hrs the gel was removed and 30 mins later the erythema 
at the UVB test sites was measured with a reflectence meter. The increase in erythema 
over an unirradiated control site was 0.169+0.024 (meantSEM, m7) for the gel base and 
0.09440.018 for the indomethacin gel. The significant inhibition of UVB erythema by 
indomethacin (p«0.002, paired t test) confirmed the penetration and bioactivity of the 
indomethacin. The wealing response was tested using a spring loaded stylus traversed 
3 times across a metal guide plate. The weal at 10 pressures (17.5-95.5 g/mm2) was 
measured in triplicate and a pressure/weal response curve obtained by non-linear 
regression. The wealing threshold was 21.6*4.9 g/mn* (r-9) for the gel base and 
significantly reduced to 16.2:3.8 for indomethacin (p=0.01). The corresponding values 
for the maximum weal obtained were 5.4t0.56 mm and 5.7+0.88. A significantly greater 
degree of erythema around weals on the indomethacin side was observed in 6 patients. 

We conclude that since indomethacin exacerbates the wealing of CDU that the wealing 
of this form of chronic urticaria is controlled by a non cyclo-oxygenase eicosenoid. 
This probably explains why CU and CDU may continue despite total histamine blockade. 


EFFECT OF AN HI ANTAGONIST (CETIRIZINE) AND H2 ANTAGONIST (RANITIDINE) ON THE SYMPTOMS 
AND WEALING RESPONSE IN CHRONIC DERMOGRAPHIC URTICARIA. C.R, Sharpe & Sam Shuster. 
Dept of Dermatology, Univ. of Newcastle upon Tyne. 

This study was designed to investigate the efficacy of cetirizine, a new Hy 
receptor antagonist, in chronic dermographic urticaria (CDU) and to see whether the 
addition of ranitidine, an H5 antagonist, improved the response. 

21 patients with CDU entered the trial and 19 (6 male, mean age 39 yrs) completed. 
After a 3 day run in period patients received either cetirizine lOmg daily and 
ranitidine 150mg twice daily or cetirizine and placebo indistinguishable from 
ranitidine, double blind. After a week of placebo (single blind) patients received 
the other treatment. Patients' kept a daily diary of itch and weal (100mm line) and 
Sleep. Patients' mean assessment was: weal severity 40.8, 34.3, 16.8, and 13.8 mm for 
the run in, placebo, Hy and Hi*H5 periods respectively; itch 49.2, 43.8, 19.4, and 
16.0 and % disturbed nights 47.0, 46.2, 8.8, and 9.1. 10 patients preferred the Hj4H; 
treatment, 7 the Hi alone and 1 the placebo. The placebo effect was not significant; 
the treatment effects were significant (p«0.01) with no difference between the two. 

At each visit a 10 point pressure/weal response curve was obtained with a spring 
loaded stylus traversed 3 times across a metal guide plate. The weal threshold and 
maximum weal was obtained by non-linear regression. The mean (SEM) weal thresholds 
for the run in, placebo, Hi and H+H» periods were 24.9 (3.4), 26.1 (3,0), 55.6 (5.8) 
and 74.3 (4.6) g/mm^. Both active weeks showed a highly significant increase in weal 
threshold (p«0.00001) and the small additional effect of the H5 antagonist was 
significant (p«0.001). The mean maximum weals were similar for the run in, placebo 
and H} periods, 4.5, 4.7, & 4.1 mm, but not achieved on testing for the H+H, period. 

The increase in weal threshold was similar to that previously found with 
terfenadine or astemizole combined with cimetidine. However the H} antagonist used 
both in the present and previous studies of H5 antagonist achieved only partial H} 
blockade. Thus the small additional effect of an Hə antagonist is probably due to 
further H} blockade which could be achieved equally by an increase in dose or potency. 
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CALCITONIN GENE-RELATED PEPTIDE AND =NDOTHELIN IN DIGITAL SKIN IN 
RAYNAUD'S PHENOMEN ON. 

C. B, Bunker, G. Terenghi!, D. E. Springa I. J. M Polak? and Pauline M. Dowd. Departments of 
Dermatology, University College and Middlesex Schoct of Medicine, and Histochemistry, Royal 
Postgraduate Medical School, Loncon. 

The potent endogenous vasodilator calciionin gene-re'aced peptide (CGRP) is implicated in the control 
of peripheral cutanecus blood flow. Qualitative or az anticative Ggital CGRP mediated dysfunction may 
contribute to the pathophysiology of Raynaud’s pheremenon (RF). The role of the endothelium-derived 
vasoconstrictor, endothelin (ET) ia cutaneous micrevascelar control is not known. The distribution and 
quantity of CGRP and endothelin IR immunoreactr:ty &R) in normal digital skin and that of patients 
with RP has been determined by immunocyrtoche miy. 

Eight normal women (mean age 26.3, range 24-2 years), seven patients with primary RP (six women 
and one man, mean age 37.3, range 19-52 years) au eigat patients with systemic sclerosis (SS) and RP 
(seven women and one man, mean age 58.4, range 43-80 vears) were studied. An elliptical skin biopsy of 
the finger skin overlying the dorsum of a mx meal phalanx was taken from each subject. 
Immunocytochemis:ry (IC) was performed acter = 


txanen in Zambon.’s solution using specific rabbit 
polyclonal antisera for several peptides incluciag he pan neuronal marker protein gene peptide (PGP), 
CGRP and ET. FITC conjugate and pontumin? sky oiu 


e counterstaining were used. IR positive fibres in 
five adjacent x25 fields were counted blind by two. 


creers anc the scores were pooled and averaged. 

All subjects showed a neuronal network of epiéerex* and cermal f:bres (PGP IR) with no qualitative 
differences between the groups. There was a signi cart (Mann-Whitney U test: p<0.05) decrease in the 
number of CGRP IR fibres in the epiderme anc papillary dermis of both patients with primary RP 
(median 8.8, interquartile range {IQR} 5.8- 10.6 fib-s" eld) and SS (median 2.0, IQR 1.6-4.0) compared 
with controls (median, 11.8 IOR 9.6-15.7). R for ET was seen in small and large vessels (arterioles, 
capillaries and venules) in all layers of the dermis vifi no azparent differences between the groups. 

These findings indicate a deficiency of CORP nerves in K P, provide evidence for Lewis' local fault 
hypothesis and demonstrate for the firs ww fie presence of endothelin in the cutaneous 
microvasculature. 





































TOPICAL STEROID AND THE VASCULAR EESPONSES TO INTRADERMAL NEUROPEPTIDES, 
HISTAMINE AND COMPOU: 3 
C. B. Bunker, J. C. Foremaa! aad Pauline V. Dewd. Depts. of Dermatology and !Pharmacology, 


University Colleze and Middiesex Scheoi of Meca 









cre, London. 

The effect of steroids on the response te the oro-nflam'matory neuropeptides Substance P (SP) and 
calcitonin gene-related peptide (CGRP) is not xnowa. This is of interest because a) steroids are potent 
suppressors of inflammation ;n cutaneous diseases (ag. atopic dermatitis) in which neuropeptides have 
been implicated and b) it allows further dissectien of the mechanisms of action of neuropeptides in 
inflammation. 





beginning of the experiment a wein evalu FE 
anteromedial forearm sites was recorded using Ae u 
temperature and humidüy (2096) Ervirormertzl €ambe-. An imtradermal injection of 254 of either 
10i g/ml histamine, 1Oug/mi compound 48/80 (WA, IUM CGRP, 14M SP or saline vehicle control was 
made at each randomly allecated site. After "we mins. and after 30 mins. the blood flow was again 
recorded and the diameter o! the visible fare was measured (mm) by planimetry. All subjects (n=8) then 
applied topical clobetasol propionate cirunenc te times a day and under occlusion at night to the 
anteromedial aspect of one forearm. Sevens, twe hours later the intradermal injections, blood flow 
measurements and planimetry were repeated cr Det the treated and untreated forearms. 

There were no significant differences (CWilcexon. between the LDF responses at either two or 30 mins. 
for any of the agonists either bezweer trzatec and untreated arm when compared to baseline and treated 
arm when compared to untreated arn Tse responses for fare snowed significant (p«0.05) dimunition at 
two mins. for SP and 48/80 when tbe treated arm :SP:32.64/-SD7.25; 48/80:33.7+/-SD4.82) was 
compared to the untreated arm (SP:4C.74/- XH. &: 48°50:42.1+/-SD8.91), but showed no difference 
between the baseline evaluction and the entreztec acm (SP:38.04/-SD5.47; 48/80:43.24+/SD10.6). 

These resul:s show that LDF and flare are mezscring ctferent aspects of the vascular response. SP and 
48/80 elicit mast cell histamine release end Lk hsught tat it is this property which has been affected by 
steroid pretreatment. 
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HUMAN HAIR GROWTH IN VITRO. M.P, Philpott, G.E. Westgate!, M. R. Green! and T. 
Kealey. Dept of Clinical Biochemistry, University of Cambridge, Addenbrookes Hospital. 
Cambridge.CB2 2QR. !Unilever Research, Colworth House, Sharnbrook. Bedford. MK44 1LQ. 

The factors that regulate cell division in the matrix cells of the hair follicle, and which control 
the hair growth cycle are poorly understood. Our lack of understanding of the regulation of hair 
growth has been caused, in part, by the lack of a good in vitro model. We now report on the 
successful growth of human hair in vitro, and on the in vitro effects of growth factors and 
mitogens on our model. 

Human hair follicles were isolated from human scalp skin by microdissection. This was 
achieved by cutting the hair follicle at the dermo-subcutaneous fat interface using a scalpel blade; 
the intact hair follicle bulb was then removed from the fat without damage. Isolated follicles were 
maintained in individual wells of 24 well multiwells containing 50041 of supplemented Williams E 
culture medium; this permitted detailed measurements to be made on the length of individual 
follicles. 

Length measurements made on these follicles in the presence of serum showed a significant 
increase in length over 5 days, the rate of increase being 0.3mm/day (n=6 samples, 36 follicles in 
total), and approximates to that seen in vivo. This increase in length was not associated with any 
disruption of hair follicle architecture and the increase in length was seen to be attributed to the 
production of a keratinised hair shaft. [methyl-2H] thymidine autoradiography confirmed that the iz 
vivo patterns of matrix cell DNA synthesis were maintained in vitro, and [25S] methionine labelling 
of keratins showed that the patterns of keratin synthesis did not alter with maintenance. 

It was observed that in serum free medium that hair follicle growth could be sustained for up 
to 10 days; this observation suggests that in serum free medium the hair follicles are able to 
regulate their own growth, possibly by the production of relevant growth factors. This should 
prove useful in idenufying the autocrine / paracrine mechanisms that operate in the hair follicle. The 
importance of this model to hair follicle biology is further demonstrated by the in vitro 
observations that both EGF (10ngml) and TGF- (10ngml) resulted in the formation of a club hair 
like structure and also mimicked the in vivo depilatory action of EGF that has been shown in mice 
and sheep. We also report that TGF-81 (10ngml) was found to inhibit hair follicle growth in vitro. 


BEARD AND SCALP DERMAL PAPILLA CELLS SECRETE SIMILAR MITOGENIC FACTORS BUT EXHIBIT 
DIFFERENT RESPONSES TO THEM 

V.A, Randall*, M.J. Thornton*, M. Nutbrown*, A.G. Messenger, *Department of 
biomedical Sciences, University of Bradford, Bradford, Department of Dermatology, 
Royal Hallamshire Hospital, Sheffield 


Human hair follicles exhibit different responses to androgens. Since the 
mesenchyme-derived dermal papilla has a controlling influence on the otherwise 
epithelial hair follicle and cultured dermal papilla cells contain androgen 
receptors (Randall et al. (1989) J.Invest.Dermatol., 92, 503). We have 
investigated the secretion of mitogenic substances by cultured dermal papilla cells 
from androgen-sensitive beard and androgen independent scalp follicles and compared 
their response to such factors. 
Conditioned medium (DP-CM) was prepared by incubating dermal papilla cells in 
serum-free medium E199 for 24h. After 48h in serum-free medium, cells (x3) were 
treated with various DP-CM for 24h before incubation with "H-thymidine (0.5 
uCi/well) in fresh medium for 6h. Restriction of H-thymidine to the nucleus was 
onfirmed by autoradiography.  Conditioned media (DP-CM) significantly increased 
"H-thymidine incorporation compared to control serum-free medium. There was no 
difference in DNA synthesis by dermal papilla cells (n-11) cultured in either beard 
(9 media) or scalp (8 media) DP-CM. However, whichever type of media was used 
beard cells (n=5) incorporated c.2x H-thymidine than scalp cells (n=6). This was 
confirmed by treating 3 beard and 3 scalp lines with 15 identical media. 
This demonstrates that both cultured scalp and beard dermal papilla cells secrete 
Similar mitogenic factors, but their ability to respond is determined by their in 
vivo origin, i.e: they exhibit an altered gene expression in vitro. Such factors 
probably play an important role in human hair growth. 
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THE METABOLISM OF TESTOSTERONE BY CULTI 
BEARD FOLLICLES 1 a i 1 
M J Thornton’, K Hamada^, I Laing“, & G Messenger” and VA Randall 
Department of Biomedical Sciences, Emivers.ty of Bradford, Bradford, UE, “Department 
of Clinical Chemistry, Manchester Boval Intirmary, Manchester, UK, and “Department of 
Dermatology, Royal Hallamshire Hospital. ShefiEeid, UR 
Human hair follicles exhibit different responses to androgens; beard growth is 

increased while balding may occur ot certain areas of the scalp. In many androgen 
target-tissues the reduced metabolite ef testosterone, 5a-dihydrotestosterone (DHT) is 
the active intracellular ardrogen. Since the mesenelayme-derived dermal papilla has a 


Dermatol., 92, 303), we have examined the ability ef dermal papilla cells cultured 
from male beard follicles to metabeiise testosterone. 

Confluent cells in 90mm petri dishes were incubated for 24h in serum-free medium, 
before incubation with 5nE [1, 2. €, ?-^E] testosterone for 2h. Control media with no 
cells were also assayed. The meiium was removed and celis were washed with saline 






(x4). Both bred and media were extracted with chioroform:methanol (2:1). Unlabelled 
carriers and '""C-marker steroids ware added before separation by two different thin 
layer chromatographic svstems; as babe identificazion was confirmed by 


recrystallization to constant "3X, ratio. 

Approximately 80% of the radicactivity ia the medium (n=4) was testosterone; the 
only metabolites identified were DET (10%: and androstenedione (102). Intracellularly 
(n=4), almost equal amounts of testosterone, DHT and androstenedione were recovered. 

These results demonstrate the abilizy of cultured dermal papilia cells from human 
hair follicles to take ap and wetabolise testosterone. This is the first report of 


the intracellular metabolism of human beer’ dermal papilla cells in culture. They 
indicate that DHT is important n androger-depemdent hair growth, and concur the 
deficient beard growth of Sa-reductase lacking individuals. 


ISOTRETINCIN TREATMENT ALTERS STEROID METABOLISM IN WOMEN WITH ACNE. M Rademaker, JJ 
Garioch, NB Simpson, M Waliace*. Desastments of Dermatology and *Biochemisuy, Glasgow Royal Infirmary, Glasgow. 


A number of studies sugges that sebaceous gland inhib&ion by sotretinoin is not hormonally related but may cause 
secondary changes in the activity of skin sxeroid So-reductase. To cbtain more information on the response of steroid 5a- 
reduction to :reatment with isotretipoin we nessured ucmary stero. metabolites (ug/24 hr) by capillary column gas liquid 
chromatography and serum androgen levels (lestosterone, androstenedione (A2), and dehydroepiandrosterone sulphate (DHAS)) 
by radioimmunoassay during the course cf 16 weeks o! tkerapy with isotreenoin (Roaccutane). 

Seven women, median age 26.7 years tange 18 - 44) with persistent acne, non-responsive to antibiotics were studied. They 
had no.evidence of hursuitism, hair loss cr v.clism All received 15 weeks of isotretinoin (1 mg/kg/day). 

Acne grade fell from 3.5 95% confierce interzal, L- - 6.6) to 0.25 (4.05 - 0.5). Menstrual patterns did not change. Mean 
baseline concentrations of testosterone, A2, DHAS, ard SHBG were normal. Over the 16 week treatment period there was a 
significant fall in serum tes:csterone zi week 8 az 1€ (9«0.05). Baseline total 24 hour excretion (ug/24 hr) of the selected 
steroid metabolites were within expected linuts for normal womea with significant falls of androsterone, tetrahydrocortisone 
(THE) and tetrahydrocortiso! (THF) fon week & onwards and aetiocholanolone and allo-THF from week 12 (p<0.05). Baseline 
ratios of both androsteron«:aeticc holanclors (1.12 + 009) and allo-THF:THF (0.89 + 0.05) were at the upper limit of normal 
(normal mean values 0.65 + 0.2, rarge J.35 - 1.15 anal 0.62 + C2, range 0.2 - 1.0 respectively). These high ratios fell 
significantly during treatraent saggesiumg iat So-reductase activity is isotretinoin sensitive. 
These results suggest a complex interaction betweez isotretinoin and steroid metabolism. 













baselime deks Buks l2wks 16wks reference range 
Androsterone 12053286 10991225 §96+121* 538+664* 6644194* 10291457 
Aetiocholanolone 1085325 | 73258157 609+207* 740450* 13354525 
Tetrahydrocortisone 27082527 1480+234* 15534322 15874£292* 32214946 
Teuahvdrocortisol iB 7782161* 8354214 7504133* 16174525 
Allo-teirahy drocortiso! 5724184 450+101* 548x117* 1008x491 





(* = p«O.OS, Wilcoxoa gm Rang test ^ 


2- 
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CICATRICIAL AND BULLOUS PEMPHIGOID: DOES THE COMPOSITION OF THE BMZ OF NORMAL SKIN, 
ORAL MUCOSA AND CONJUNCTIVA EXPLAIN THE CLINICAL DIFFERENCES? P. Frith ‘J. Allen, us 
Wojnarowska, The Eye Hospital, Oxford and !Dept. of Dermatology, The Slade Hospital, Oxtord. 

Bullous pemphigoid (BP) and cicatricial pemphigoid (CP) differ markedly in their clinical manifestations. The 
whole skin is involved in BP, whilst in CP the mucosae bear the brunt of the disease. Scarring occurs chiefly in 
the conjunctiva in CP. The aim of this Study was to determine whether differences in the composition of the 
basement membrane zone (BMZ) of skin, oral mucosa and conjunctiva could explain these clinical observations. 

Normal human skin, oral mucosa and conjunctiva were studied using patient's autoantibodies and monoclonal 
and polyclonal antibodies to BMZ antigens. A standard immunofluorescence technique was used. 6 BP sera 
(target antigen 220 kD), 4 CP sera (target antigen unknown), 2 pemphigoid gestationis (PG) sera (target antigen 
180 kD), 2 epidermolysis bullosa acquisita (EBA) sera (target antigen type VH collagen 285 kD) and 8 linear IgA 
disease (LAD) sera (4 children, 4 adults) (target antigen 285 kD) were used to demonstrate the presence of their 
target antigens in the BMZ. The sera were titred to give a semi-quantitative measure of the relative amounts of 
antigen present. The monoclonal antibodies were the LH7.2 and L3d to type VII collagen, the hemidesmosome 
antibody G71, the dermal BMZ antibodies GB3 and LH39 and type IV collagen, and the polyclonal antibodies 
were laminin and fibronectin. 

There was variation in the expression of these antigens between the different tissues. Skin expressed all the 
antigens best except type VII collagen and LAD antigen. Oral mucosa expressed type VII collagen and LAD 
antigen better than other sites, and BP and CP antigens less than skin or conjunctiva. Conjunctiva was relatively 
deficient in LAD and PG antigen, however BP and CP antigens were both well demonstrated. G71, GB3, LH39, 
type IV collagen, and laminin were demonstrated in all 3 tissues. Fibronectin expression at the BMZ was seen 
only in conjunctiva, 

These findings suggest that it is not the relative concentrations of the antigens that determine the sites of 
predilection and the clinical picture of the diseases. in addition this study did not discriminate between the BP 
and CP antigens suggesting that they might be identical. The presence of fibronectin in the conjunctiva may be 
relevant to its propensity to scar. 


Acknowledgement; This work was supported by The Skin Disease Research Fund. 


THE PATHOGENESIS OF HAILEY-HAILEY DISEASE: CLINICAL, IMMUNOPATHOLOGICAL AND TISSUE 
CULTURE STUDIES. SM, Burge, !S.A. Cederholm-Williams, 21.M. Leigh and 3D.R. Garrod, Department of 
Dermatology, Oxtord; 1 Fibrinolysis Research Group, John Radcliffe Hospital, Oxford; ? Department of 


Experimental Dermatology, The London Hospital and SCRC Medical Oncology Unit, Southampton. 

We have investigated the pathogenesis of Hailey—Hailey disease using a suction blister technique, explant 
tissue culture and immunopathological Staining with antibodies to the major desmosomal proteins, keratins, 
plasminogen and plasminogen activators. Patients were selected from 5 families with clinically and histologically 
typical Hailey-Hailey disease. in 3/3 suction blisters induced on the clinically normal forearm there was 
intraepidermal cleavage with acantholysis and fragmentation of desmosomes. 

immunopathological staining of skin biopsies from 5 lesions compared with 5 normal controls revealed normal 
expression of the major keratins, desmosomal proteins and plasminogen in perilesional skin. In lesional skin 
expression of "basal" keratins was no longer restricted to the cells of the basa! layer but many of the suprabasal 
acantholytic cells continued to these keratins; there was internalisation of desmosomal components in both the 
acantholytic cells and the relatively intact blister roof and plasminogen was expressed not only by basal cells, as in 
normal skin, but also by the acantholytic cells. 

The growth characteristics of explant tissue cultures of clinically normal abdominal skin from 6 patients were 
compared with explants from 10 normal controls. There was marked dissociation of the keratinocytes in the 
outgrowths of explants from Hailey-Hailey disease in comparison with the cohesive outgrowths seen in the 
controls. The major desmosomal proteins were present in the acantholytic cells but there was increased 
expression of both plasminogen and the plasminogen activator, urokinase, by these cells. 

We conclude that in Hailey—Hailey disease there is a diffuse abnormality in cell adhesion, which may be 
revealed by mechanical stresses such as suction. Breakdown of the desmosomai-keratin filament complexes 
with secondary changes in the expression of keratins and desmosomal components may be initiated by 
increased activation of plasminogen. 


Acknowledgements: This work was supported by the B.A.D. and Oxford District Research Funds. 
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CONSERVATION OF A SUBUNIT OF BH-620 GP, ANTIGEN) IN HERLITZ SYNDROME 
_ IMPLICATIONS FOR UNDERSTANDING PAT*OCcbZSIs. Hm Verpando , O.M. V. 
Schofield*, A. Pisani’, R.A.d. Bady p cere Ortonne . Service ae 
Dermatologie, Hopital Pasteur, bise, France end “Dept. of Cell 
Pathology, Institute of Dernatolozy, 3t Thoass!'s Hospital, London. 
BM-600, as recognized by the monocticmal antibody (Mab) GB3, is 
variably expressed in junetional epi&ermolysis bullosa (JEB) and its 
abnormal expression is used as a marzer in the Herlitz form of JEB. 
l :1 antibodies (Pabs) have been 
: 600 and designated P © 160, PM 
125, P 66 150. The sim of this study wes to examine the expression of 
these subunits in skin sampies Srem VU wa liens with JEB (11 Herlitz, 
S non-lethal forms). Srvostat sectias each specimen were examined 
py two or three stage indirect immun e procedures using 
uded normal human skin 
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RECOGNITION, OF A STEM CELL GLYCOPROTEIN ON BASAL KERATINOCYTES. 
§.Fleming, S.E.Kelly, lg.McVittie, “I.A.A. Hunter, 2D.J.Flavell and 

D.B. Jones. Dept. of Pathoiogy. Umiv. of Edinburgh, Inept. of 
Dermatology, Royal Infirmary, Edinburgh and “Dept. of Pathology, Univ. 
of Southampton. 

In this study we present evicence that a stem cell surface 
glycoprotein encoded by a gene on chromosome lip is expressed by basal 
keratinocytes. The monoclonal antibecy DF1516 recognises an antigen on 
bone marrow stem celis. In humam-rouse hybridomas studies its 
expression depends on the presence of buman chromosome 11. In 
immunocytochemistry experiments D? .5l.- reactivity was found on the 
surface of basal keratinocytes but ret other components cf the skin. 
Epidermal cells suspensions were made bv trypsin dissociation of 
separated epidermis. The suspensices were allowed to adhere to a 
collagen substratum. The collagen aZherent cells were analysed for DF 
1516 reactivity and 78-89% were found to he positive. The antibody 
detects a glycoprotein of 90-110 Koa in Western blots of epidermal 
extracts. The reactivity pattern anc modecular weight data differ from 
those obtained from several grewth factor receptors (EGF, transferrin 
receptor) and cell adhesion molecules (integrins, pemphigoid antigen, 
cadherins). These data suggest that DF 1516 recognises a 
differentiation molecule on basal keratinocytes and other stem cells 
but whose function at the moment is Umknown. 
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PHOSPHOLIPASE A2 ACTIVITY IS INHIBITED IN INTACT LESION-FREE PSORIATIC EPIDERMIS 
BY THE NONAPEPTIDE HDMNKVLDL WHICH HAS LIPOCORTIN-LIKE ACTIVITY. 

P. H. Cartwright, E. Ilderton, S. M. Wilkinson and 'H. J. Yardley, Dept. of 
Dermatology, North Staffordshire Hospital Centre, Stoke-on-Trent, and 'Dept. of 
Biological Sciences, University of Keele. 

Anti-inflammatory steroids are of value in the treatment of psoriasis probably 
because they induce the synthesis of the 40,000 Dalton protein lipocortin which 
inhibits epidermal phospholipase A2 (PLA2) leading to reduced concentrations of free 
arachidonic acid and inflammatory eicosanoids. A lipocortin-derived peptide is also a 
potent inhibitor of PLA2 in an epidermal homogenate (Cartwright et al. Brit. J. 
Dermatol. 1990, 122, 277-2780. As part of a programme directed towards the development 
of an alternative to steroids in the topical treatment of psoriasis we now report the 
effect of the peptide HDMNKVLDL on PLA2 activity in an epidermal slice. 

Superficial shave skin biopsies were obtained using a Davies dermatome and ethyl 
chloride local anaesthesia trom the back in 6 patients with chronic plaque psoriasis. 
Skin specimens were obtained at least 5cm from the nearest lesion. Skin slices were 
incubated in Krebs Ringer bicarbonate containing glucose with or without the 
nonapeptide HDMNKVLDL at 5 x 1079 M for 3 h. at 37'C. After rinsing in physiological 
saline, the epidermis was separated from the dermis, homogenised and the PLA2 activity 
determined as previously described (Cartwright et al. Brit. J. Dermatol. 1989, 121, 
155-160). 

For the control samples, the mean PLA2 activity + S.E.M. was 111.2 + 7.5 nmol/mg 
protein/hour tn = 6). For epidermal samples assayed after incubation with the peptide, 
the mean PLA2 activity was 82.5 + 4.7 nmol/mg protein/hour (n = 6). This difference is 
statistically significant (P < 0.01, paired t test). 

These results show that the nonapeptide HDMNKVLDL rapidly and significantly reduces 
the high PLA2 activity in intact psoriatic epidermis suggesting a therapeutic role for 
this agent when applied topically. 


IDENTIFICATION OF A PLASMA,KALLIKREIN-LIKE,ENZYME IN HUMAN SKIN BLISTER FLUID. 
B.M. Nicholls, K. Worthy, N.J. Reynolds, J.L. Burton and K.D. Bhoola, Depts. of 
Pharmacology and "Dermatology, School of Medical Sciences, University of Bristol, 
Bristol, BS8 1TD. 

Skin diseases such as psoriasis and eczema are associated with itch and inflammation. 
Evidence exists that the kallikrein-kinin system may be activated in the skin of such 
patients (Hibino T, Izaki S, Kimura H, Izaki M, Kon SJ. Invest Dermatol 1988: 90: 
505-10). Fluid withdrawn from suction blisters raised on the skin has been used to 
study the mediators present in normal and perilesional skin. 

Double immunodiffusion tests were performed to establish the presence or absence of 
plasma kallikrein (PK) in blister fluids from patients with psoriasis, eczema, 
pompholyx and normal volunteers.  Purified PK and normal plasma were used as positive 
controls.  Enzymic activity of PK in blister fluid was measured on the selective, 
amidase substrate D-val-leu-argPNA. The enzymic measurements were made before and 
after activation of pre-PK by dextran sulphate. 

Immunodiffusion tests showed that blister fluid from volunteers and all the patient 
groups contained immunoreactive PK. Studies on enzymic activity showed that 89-98$ of 
amidase activity in blister fluid was inhibited by soya bean trypsin inhibitor, with 
a 2-3 fold increase in activity after dextran sulphate activation. 

This is the first demonstration of a plasma kallikrein-like enzyme in human skin 
diseases. Activation of plasma and tissue (Poblete MT, Reynolds N, Figueroa CD, 
Burton J, Bhoola KD. J Physiol 1990; in press) kallikreins in epidermal inflammation 
and the consequent formation of kinins may be important in both the initiation of the 
inflammatory process and the pathological changes in the skin. 

The study was approved by the Ethical Committee of the Bristol and Weston Health 
Authority, and we are grateful to the Psoriasis Association for financial support. 
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POTENTIAL RCLE FOR KERATINOCYTES AS INITIATORS OF CUTANEOUS 
INFLAMMATION. J.N.W.N-Earker, F.S Mitra. CZ. E M.Griffiths, V.M.Dixit, B.J.Nickoloff, 
Departments of Dermato'ogy and Fathclogy, Univecsity of Michigan, Ann Arbor, U.S.A. 

infiltrating moncnuclear celis accum.iate within ts skin n inflammatory cutaneous diseases 
such as psoriasis where they regulate via their production of cytokines, notably interferon- 
gamma (IFN-y) and tumour necrosis factor-alpha (TNF-a), keratinocyte elaboration of specific 
chemotactic factors and adhesion molecules tor “hese same cel types. To examine whether 
keratinocytes may also be responsib:e for the irtal recruitment of these cells into the skin, 
human keratinocytes were incubated wath sitne al-trans-retinoic acid (RA) (1-10um), urushiol 
(catechol responsible for poison my dermatitis) (2am) and 12-0-decanoyl-13-phorbol acetate 
(TPA) (2-20nm). At varying times betwee: 0 anc 24 hours, RNA was extracted from the cell 
monolayers, electroblotted onte nylor membranes, anc hybridised with *“P-iabelled cDNA 
probes specific for interleukn-8 (IL-8, -tb TNF-a ard intercellular adhesion molecule-1 
(ICAM-1) mRNAs. Autoradiographic sonals were quartrated by laser densitometry. IL-8, IL- 
1b and ICAM-I mRNAs were strongly induzec by TPA, while there was weak induction of TNF- 
a. Urushiol upregulatec IL-8, IL-ib ard Th F-a strongly, and ICAM-1 weakly. RA induced IL-1b 
and ICAM-1 but not TNF-a or IL-8. in separate experiments, autocrine induction of TNF-a 
mRNA was noted in keratinccytes. These stucies demor strate that keratinocytes possess the 
immunological repertoire to responce to acens, krown ic cause cutaneous inflammation when 
applied topically, by producing mRNAs fer so ecic cytokines and adhesion molecules. These 
findings potentially provide a mc'ecular basis ‘or the aaiity of a diverse array of environmental 
stimuli to produce cutaneous inftammat on. 



























CITARY ICHTHYOSES BY HIGH PERFORMANCE 
"M.S. Manku, 2C. Stewart and 
sapitals for Sick Children, Great 

ate, Kentville, Nova Scotia, and 


ANALYSIS OF STRATUM CORNEUM LI’ IDS IN THE REP 

THIN LAYER CHROMATOGRAPHY (EPTC). EWR. 

J.I. Harper, Department of Dermatology, * 

Ormond Street, London, \Sfamol esearch Insti 
Scotia Pharmaceuticals, Guildford. Merrer. 








Lipids comprise the major component of the stratum corneum intercellular matrix. 
Many of the hereditary Ichthyeses are assi i with inborn errors of lipid 
metabolism and scaling is att-íibuced to the a.tsred lipid microenvironment. 

A modification of the Foclocs merned was use? to extract stratum corneum lipids 
from skin scale of 75 »oatients with hereditary Ichthyoses. Topical treatment had 
been omitted prior to sampling a ore ermensicnal HPTLC method was used to separate 
all major stratum corrmeum lipid subolzssss SCug of extracted lipid in 10pl 
chloroformzmethanol wes spotted o3 50x52 prewashed sip plates and run in a two 
stage solvent system ‘chicrororm net _twates (05:20:12) followed by hexane:diethyl 
ether:acetic acid (80:20:12) . The. 3 bands were developed with 50% sulphuric 
acid and quantified is an LKS e202 dit can laser densitometer scanner. Standards 
were run on each plate and only ron-treated (753 weeks) scale samples were assessed. 

As expected, there was a boc a of cholesterol sulphate 
(21% vs. 5%) in the 9 patierts wth X-iinked ichthyosis compared with all other 
groups and a concomitant decreas? ia & 
findings included a high ceramics co 
patients. Contrary tc previ as 
groups exeept bullous ichth*osi 

This technique, providins relig 
understanding of the abnormi 












Lesterol (2*5 vs. 33%). Other notable 

she 12 patients with bullous ichthyosis 
sterols exceeded ceramides in all 
Kanes were elevated in all groups. 

is of scale lipids, will enhance our 

tex in the hereditary ichthyoses. 
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THE EFFECT OF TOPICAL SOLVENTS ON UV-B ERYTHEMA. J.A.A. Langtry and *B.L. Diffey, 
Dept. of Dermatology, Westminster Hospital, London, and *Regional Medical Physics 
Dept., Dryburn Hospital, Durham. 

It has been reported(1) that pre-treatment of the upper back and inner forearm 
of healthy and psoriatic volunteers with diethylether or 80% ethanol causes a 
Significant increase in the UV-B minimal erythema dose compared with control sites, 
whilst cleaning after irradiation has no effect. That UV-B mediated erythema can be 
influenced by simply washing the skin with an organic solvent led us to investigate 
the validity of this observation using a reflectance instrument, rather than the eye, 
to quantify erythema. 

six columns, each comprising five icm diameter circles, were marked on the mid 
back of 13 volunteers. Three of the six columns, selected randomly, were wiped four 
times at each site with cotton wool soaked in a different solvent before UV-B 
irradiation and the remaining three columns were wiped immediately after irradiation. 
The solvents chosen were normal saline, 95% ethanol and diethylether. UV-B 
irradiation was given to each column using a fluorescent sunlamp with a geometric 
series of ultraviolet doses ranging from 75 to 198 mJ/cm?. In all subjects erythema 
was measured at each of the 30 sites using a reflectance instrument both before 
irradiation and 24h after irradiation. 

The increase in erythema index was plotted against the logarithm of the UV dose 
for each of the six columns on each subject. A Wilcoxon signed rank test for paired 
samples showed that for each solvent there was no statistically significant change in 
erythemal sensitivity between wiping the skin before or after irradiation. In no 
case did a solvent applied either before or after irradiation alter erythemal 
sensitivity of the group of subjects (P » 0.2; Kruskal-Wallis Test). 


1. Barth J, Kadner H. Influence of topically applied organic solvents on UV-B 
minimal erythema dose (MED). Acta Derm Venereol Stockholm 1987: Suppl 134: 47-48. 


ERYTHEMOMETRY OF LOW LEVEL CUTANEOUS HISTAMINE REACTIONS. 
A Barkley and L Shall. Dept of Dermatology, University Hospital, Nottingham, UK. 


The Lewis histamine injection response model is extensively used in cutaneous pharmacology. Existing methods for 
quantifying cutaneous weals and flares become imprecise at pathophysiological agonist concentrations; we have thus used 
electro-optical erythemometry as an alternative technique. 

Saline placebo and histamine acid phosphate, dose range 1x10? to 1x10? (H9 to H12), volume 0.05mi, was intradermally 
injected into the forearm skin of 13 non-atopic volunteers. The Dia-Stron Model 1 erythema meter was used to measure reflected 
weal erythema index (WED) [+o log 10 (67 1nm)/(546nm)], range 0-999 arbitrary units (EIU) 30.156, at sites before injection and 
10 and 20 minutes subsequently. WEI values and derived changes, absolute and relative, were normally distributed; Student's 
t-test (paired where appropriate) was used for analysis. Baseline WEI varied between individuals (mean 124.43 EIU; t 2.71 
SEM; range 61-201; n=130) but was uniform within subjects. 

Although saline injection produced significant mean reduction from baseline WEI at 10 mins (-9.0 EIU, p<0.02), 5 sites 
showed a small increase (mean +6.6) and the largest was chosen as the threshold for positive histamine reaction. Using this 
criterion 29/104 (2896) injection sites were scored non reacting. Non-response rates were dose dependant over the range H9- 
H12 being 0%, 4%, 42% and 65% respectively. Using all data, correlation between WE] and log histamine concentration (tmax 
10 mins) was apparent. Analysis of reacting sites alone revealed a clear dose response relationship at all tested histamine 
concentrations (r=0.98, p«0.01) and statistically highly significant (p«0.001) increases in WEI from baseline, H9: mean 450.24 
EIU, H10: 443.36, H11: 427.73, H12: «17.89. Only data sets H9 vs H10 failed to differ significantly from each other, curve 
fitting suggesting a sinusoidal dose response linear over the range H10-H12 with approaching maxima at or near H9, 

In9 subjects flare erythema index (FEI) was also measured 7.5 mm distal to the injection point and outside the area of palpable 
wealing. Significant changes in FEI occured only at H9 and H10 but, importantly, mean incremental FEI significantly exceeded 
WEI at H9 (+ 70.78 vs 452.31, p«0.001) suggesting the onset of cutaneous weal zone vasoconstriction. 

Cutaneous erythemometry at picomolar histamine concentrations is a new approach to the study of the Lewis response. It 
should also be of value in the study of novel vasoactive substances such as the neuropeptides. 
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MEASUREMENT OF CUTANEOUS INFLAMMATION USING A SCANNING LASER DOPPLER VELOCIMETER 
A.G. Quinn, J. McLelland, T. Essex’, P.M. Farr, Dermatolocy Dept., Roya: Victoria 
infirmary, and lRegional Medical Physics Deot., General Hospital, Newcastle upon Tyne. 

Although laser Doppler velocimetry (LBV) is usec widely to measure skin 
inflammatory reactions, conventional instrwneuats are limited by the small skin area 
that can be measured at one time. A scanniiqo Laser Doppler velocimeter (SLDV) has 
been developed that can measure blood f.ux at ruitiple sites in a short time period. 
We have compared its performance in the measurement of 4 skin inflammatory reactions 
with that of a conventional LOV instrument  Perimed F2). 

UVB: 8 sites on the back were irradiated w tt a series of doses of UVB in 4 subjects. 
Irritant reaction: 6 dilutions of scdium lauryi sulphate were applied for 48 h to 
forearm sites in 4 subjects. 

Contact allergic hypersensitivity (CAH): < patients with Known contact sensitivity 
were challenged with 7 different doses cf sertkcsn applied to the forearm for 48 h. 
Histamine response: 3 doses of histamine were injected intradermally in 4 subjects. 

UVB responses were measwred at 24 b, ard isritam: and allergen at 72 h.  SLDV 
measurements of histamine response were made st 10 min. For both instruments, increase 
in blood flux over backgrounc levels was used to construct dose response curves. 

A significant (p«0.01) correlation between LDV and SLDY measurements was shown 
for UVB, irritant and CAH reecticns. Detection threshold amd coefficient of variation 
did not differ sicnificantly for LDV and SLEV measurements. The SLDV also allowed 
area of inflammation to be measured (area of bácod flux >2SD of background) which 
showed a significant correlation with log dase for UVB and CAH. Histamine flare was 
clearly defined using the SLOV, and flare arsa snowed a linear increase with log dose 
(p«0.05). 

SLDV is as sensitive as conventionai LOW bon has the considerable advantage of 
being able to measure blood flux over largë without contact with the skin sur- 
face and can therefore be used tc measure arse es well as intensity of inflammation. 


* 








SUNSCREEN PROTECTION AGAINST JVB AND UVA; AE IN-VITRO AND IN-VIVO COMPARISON 
B.L. Diffey and lip.M. Farr, Regional Medical Physics Dept., Dryburn Hospital, Durham 
and “Dermatology Dept., Royal Victoris Infirmary. Newcstle upon Tyne. 

In-vivo measurement of UVA protection fb sunscreens in normal skin is difficult 
because of the relative erythemal insensitivity of skin at this waveband. An in-vitro 
technique has recently been described which lics measurement of sunscreen protection 
at any wavelength (Diffey & Robson, J. Soc. Cosret. Chem. 40:127,1989). Although sun 
protection factors calculated using this tecrnigse show good agreement with FDA and 
DIN reference formulations the techahngiage has net been validated for UVA protection. 

We have used photosensitive patients to allos in-vivo measurement of UVA protection 
achieved by a widely prescriber sunscreen anc a sew product based on microfine 
titanium dioxide, and have compared the resuits with the in-vitro assay. 

In-vivo protection factors were calculated from minimal erythema doses measured 
at 300, 350 and 40€ nm in 11 patients with cmronsc actinic cermatitis before and after 
application (2ul/cm?) of RoC 15+ A + B or micco? ine titanium dioxide (Crooks Health 
Care). In-vitro protection factors were caieil.ated from measurements of spectral 
transmission at 300, 350 and 420 ma through 7-eaussocore tape with and without the 
sunscreens applied. 

The in-vitro protection factors were in «lose agreement with those obtained irn- 
vivo for all wavelengths. Bota products showed high UVB protection, but the product 
containing microfine titanium dioxide showed significantly higher protection against 
UVA (350 and 400 nm) than RoC 15+ B + E (p4C.C21; Log rank test). 














im 


Microfine titani dioxide RoC 15+ A + B 

300 nm 358 nm 400 nm 300 nm 350 nm 400 nm 
In vivo (median) 29 i4 2r 95 5:8 La S 
In vitro 24 14 4.2 AS 6.2 3.0 


The in-vitro technique allows accurate ard repid measurement of sunscreen UVA 
protection. Sunscreens based cn microfine titecicom dioxide should provide higher UVA 
protection than those currentiy available on zrescription. 
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PUVA TREATMENT OF PSORIASIS COMPARING LAMPS WITH PEAK EMISSION AT 325, 352 OR 370 nm 
P.M. Farr, B.L. Diffeyl, E.M. Higgins, J.N.S. Matthews?, Dermatology Dept., Royal 
Victoria Infirmary, Newcastle upon Tyne; lRegional Medical Physics Dept., Dryburn 
Hospital, Durham; “Medical Statistics Dept., University of Newcastle upon Tyne. 

The lamps used in PUVA treatment emit a fluorescence spectrum from 320-400 nm, 
with a peak at 352 nm. This choice of lamp was not based on knowledge of the PUVA 
therapeutic action spectrum for psoriasis which remains unknown, but because it was 
the only high-intensity wide-area UVA lamp available when PUVA was introduced. In 
order to test the effectiveness of other lamps that are now available we have compared 
the response of psoriasis to PUVA using lamps with peak emission at 325, 352 & 370 nm. 

24 patients with psoríasis involving both forearms were allocated randomly to 
treatment with 2 of the 3 lamps (one for each arm). Patients were phototested before 
the first treatment to ensure that equal erythemally-effective doses of UVR were given 
from each of the lamps. The forearms of each Patient were treated simultaneously, 2 h 
after ingestion of 8-MOP (0.6 mg/kg). Treatment was given 3 times weekly for 6 weeks 
and the UVR dose increased by 40% each week. For each patient, the arm which showed 
more improvement was judged each week by a clinician unaware of the treatment given. 

The median doses ae ted for clinical clearance from each of the lamps were 32 
J/cm? (325 nm), 129 J/cm (352 nm) and 391 J/cm? (370 nm). Odds ratios showed a 
Shorter time to clearance with the 325 nm lamps compared with the other 2 lamps 
(p=0.014), and an improved response when assessed weekly during the trial (p«0.001). 
There was no significant difference in response between the 352 and 370 nm lamps. 

We have shown that UVA radiation «340 nm is more effective than longer wavelength 
UVA in PUVA treatment of psoriasis. Lamps with peak emission at 325 nm should be more 
effective than those used conventionally which have only 16% UV emission «340 nm. 325 
nm lamps are also highly effective for UV phototherapy of psoriasis (Farr et al, BMJ 
294:205,1986). Thus, a single unit containing 325 nm lamps could be used either for 
PUVA or UV phototherapy of psoriasis, avoiding duplication of irradiation apparatus. 


THE RATE OF INCREASE BUT NOT THE THRESHOLD OF PUVA ERYTHEMA RESPONSE CORRESPONDS TO 
PLASMA PSORALEN LEVEL J. McLelland, C. Fisher, P.M. Farr, B.L. Diffeyl, Dermatology 
Dept., Royal Victoria Infirmary, Newcastle upon Tyne and lRegional Medical Physics 
Dept., Dryburn Hospital, Durham. 

Although starting doses of UVA in PUVA treatment are often chosen according to 
skin type, the marked variation between patients in erythemal sensitivity to PUVA 
cannot be explained on the basis of skin type, or sensitivity to UVB radiation (Cox, 
Farr & Diffey, Arch.Dermatol. 125:1653,1989). Blood concentration of psoralen also 
shows considerable variation between patients. In order to study further the 
variation in PUVA sensitivity we have measured the blood Psoralen concentration and 
PUVA erythemal response in 56 patients about to start PUVA treatment. 

Oral 8-methoxypsoralen (8-MOP) was taken (0.6 mg/kg) 2 h before blood sampling 
and phototesting. Plasma psoralen concentration was measured by HPLC. Ten 1 cm 
diameter sites on the inner aspect of the forearm were exposed Simultaneously to UVA 
(Philips TLO9R lamps) with a dose range from 0.8 to 30 J/cm?. Erythema was measured 
at 72 h using a reflectance instrument and the increase in erythema index over 
background levels was expressed as a logit function of log dose. 

Plasma psoralen concentrations showed a log-normal distribution and values ranged 
from 20 to 819 ng/ml. Mean plasma psoralen concentration was Significantly lower in 
patients taking 30 mg of 8-MOP than those taking a higher dose (pX0.01), but the mean 
concentrations were otherwise independent of dose. There was no correlation between 
plasma psoralen conclentration and minimal phototoxic dose, either estimated visually 
or calculated from the dose response curves. However, the slope at the mid-point of 
the dose response curve showed significant positive correlation with plasma psoralen 
concentration (Spearman rank correlation coefficient 0.53, p«0.001). 

The variation in slope of erythemal response but not the variation in threshold 
sensitivity to PUVA can be explained by differences in plasma psoralen concentration. 
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CELL SURVIVAL AFTER UV-C TREATMENT Of FIBROBLASTS, T-LYMPHOCYTES IN Go AND DIVIDING 
LYMPHOCYTE LINES FROM NORMAL INDIVIDJALS AND Ab EXCISION DEFECTIVE XERODERMA 
PIGMENTOSUM PATIENT. C.F. Awlett, 5.A. Harcourt, d. Cole and A.V. Anstey!. MRC Cell 
Mutation Unit, University of Sussex, Brighton aad lDepbartment of Dermatology, 


St. Bartholomew's Hospital, London. 

We have set out to establish the ranae cf ve:iation in the response of T-lymphocytes 
to the lethal effects of UV-C. A se: 2f norma! zndividuals was compared with an excision 
defective xeroderma pigmentosum patient ‘XPOER:. Both iymphocytes newly separated from 
whole blood (Gg) and T-lymphocyte limes were examined and compared with the responses 
of dermallv derived fibroblasts. 

The G, T-lymphocytes of normal indivicsuals wece more sensitive than fibroblasts (D10 


lymphocytes ~ 6 Jm ^; Dyc fibroblasts % 15 Xm") In the initial data set of 9 normal 
donors there appears to be more variection betweer So T-lymphocytes from different donors 













(Dig donor 43 = 8.0 Jm“? vs DeO donor 346 = 5.9 2Y than fer fibroblasts. Repeat 
experiments on a single donor, 42 shcwed that ome standard error was approximately 20* 
of any mean value for per cent survival. For Xf6&BE both Go T-lymphocytes and fibro- 
blasts had very comparable responses [D146 > 2.0 r77). Thus the distinction between the 
XP and normals is greater with fibrob.asts than w.th Gg T-lymphocytes. 

Clonally derived dividing T-lympnocyte ines were established from two normal donors 
and XP6BR. For the normals the lines showed enhanced survival comparable with the 






MY 


response of fibroblasts. For XPOBR one Shc* response identical with the Go cells 
the other proved slightly nore sensiti;s (Dip ^ -.9 Jms). 

The UV-C resistance of lymphocyte lanes from normal individuals compared with their 
parental Gg cultures may lie in the Jicferential skility of stimulated or unstimulated 
cells to excise pyrimidine dimers but right alse reflect a direct effect of UV on the 
capacity of Gg mononuclear celis to respond te mitcgen. The lack of recovery of 
resistance in lymphocyte lines From the E? umplies that there may be a component of 
repair in lymphocytes which is dependent. upon DNA s*nthesis or proliferation which is 
absent in such cells. 









ROLE OF DERMATOPHYTE PROTEINASES IN THE PATHOGENESIS OF FUNGAL INFECTIONS 
A.J. Samdani, P.J. Dykes and R. Marks. Depi. ef Medicine (Dermatology) University 

Wales College of Medicine, Heath Park, Cardiff C14 4X, UK. 

Dermatophyte proteinases ("keratinases") are produced by dermatophytes in vitro 
and may well play an important role in the pathogenesis ef fungal infections in vivo. 
In order to determine the possibie role of dermatobtyte proteinases, their proteolytic 
activity has been measured in cultures a: 1, 2 and 3 weeks pos: inoculation, using an 
assay method utilizing human stratum corneum as substrate. The study included cultures 
initiated from 35 patients (31M, 4*, 18-60 years of age), with infections of the groin 
area. 25 patients had T. rubrum, 6 E. Loccosum, « T. violaceum and 1 T. tonsuran 
infection. PAS stained skin surface biopsies from the patienis were examined for mean 
hyphal length (a function of density of infection), asing a stereological technique. 
PAS stained histological sections of biopsies from the «ame patients were evaluated for 
the degree of eczematization, employing visual anslogus scales. 

At two weeks the mean proteolyfie activity observec was T. rubrum (213141002), E. 
floccosum (1005.34240.7), T. violaceum (520.0279.3), expressed as pg/hr/ml Eqv.BSA. 
A positive correlation was found between the proteolytic activity and the degree of 
eczematization of the same patient (r = 3.665, p<o.091). There was no relationship 
between the duration of infection amd the cegree cf eczematization (r = -0.167, pzNS). 
In skin surface biopsies from 15 of ‘he abowe patients « positive correlation was found 
between the mean hyphal density and proteolytic activity (r = 0.559, pz0.05). No corr- 
elation was found between the mean hypha density of these patients and the degree 
of eezematization (r = 0.379, pzNS). 

The results of these studies suggest tha the degree of expression of enzyme acti- 
vity in vitro is related to the intensity of infection àn terms of the amount of fungal 
elements present and the degree of host resection. ihe expression of dermatophyte 
proteinases in vivo may therefore be an imoortant factor in determining the patho- 
genesis of the infection. 
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VENTRAL NAIL CONTRIBUTION TO THE NAIL PLATE IS CONTINUOUS ALONG THE LENGTH OF THE NATL 
BED Margaret Johnson and Sam Shuster!, School of Chiropody, New College, Durham and 
Dermatology Dept., University of Newcastle upon Tyne. 

We previously showed that about 20% of the final nail mass is produced by the 
nail bed distal to the lunula. The present study was done to see whether this 
formation of ventral nail was continuous along the nail bed, and to compare its rate 
with production of nail by the germinal matrix. Nail production was measured as 
increase in nail thickness, using a screw gauge micrometer, at 6 points defined by 
measurement along their length of 20 normal toe nails removed from 20 normal 
individuals following accidental injury. Thickness increased linearly over the lunula 
at a mean rate of 0.13mm/mm nail length, the absolute thickness increasing from 
0.38mm/mm + 0.02 at the beginning to 0.68mm/mm + 0.03 at the centre to 1.23mm/mm + 
0.04 at its distal end. Thereafter nail thickness continued to increase linearly 
along the whole length of nail bed at a mean rate of 0.027mm/mm length, with a mean 
thickness for the mid point of 1.23mm/mm + 0.04 & 1.39mm/mm + 0.05 at the end of the 
nail bed, corresponding to a increase of 21& over the length of the nail bed from the 
end of the lunula to the onychodermal band. There was a mean decrease in thickness of 
32% from the end of the nail bed to the distal free edge of the nail, presumably due 
to frictional wear. We conclude that nail growth is rapid and linear over the 
germinal matrix (lunula) after which nail continues to be formed over the whole of the 
nail bed at a constant, albeit slower, rate. This novel finding is important for the 
understanding of nail growth and disease, and especially for the kinetics of drug 
movement into nails, since continuous production of ventral nail provides a large and 
previously unsuspected route of rapid access for drugs into the nails, operating along 
the whole of their length. 


SHORT DURATION TERBINAFINE THERAPY PENETRATES DISEASED DISTAL NAIL VIA THE VENTRAL 
NAILBED AND IS EFFECTIVE IN ONYCHOMYCOSIS. Colin Munro, Jonathan Rees, Sam Shuster. 
University Department of Dermatology, Royal Victoria Infirmary, Newcastle upon Tyne. 


terbinafine (125 mg b.d.) for 14 days. The response was observed monthly for 6 


difference -1 * sd 31 u/day). Cultures from distal nail clippings were negative from 
4 weeks in 7/8 subjects, although fungal hyphae were demonstrated for up to 6 months 
despite continuing r . in 2 cases there was late clinical relapse, associated 
with a reversion to positive mycological cultures. We conclude that as predicted 
short duration therapy is possible in fungal nail infections. However, the response 
occurred before a fungicidal barrier could have grown out. It is unlikely that the 
drug has diffused distally from the proximal nail plate over the matrix. Hence the 
ventral nail, which contributes up to 20% to nail mass as it grows along the bed, 
must provide rapid access of drugs to the site of distal disease. 
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INHIBITION OF HUMAN LYMPHOCYTE SLASTOGENESIS BY A FACTOR DERIVED FROM 
TRICHOPHYTON RUBRUM. J. McGrecoy, A.J. Hamilton, R.s Hay, Department of Dermatology, 
Guy's Hospital, London, U.K. 

immunomodulation of the hos: resporse by the invading crganism is a recognised feature of 
some fungal infections. This mecnanism has recently been proposed to account for the chronic 
course of some human dermatophyioses, in particular, those caused by the anthropophilic 
fungus Trichophyton rubrum. A *eport thet serum from a patient with deep (subcutaneous) T. 
rubrum infection depressed lymphocyte transformation to T. rubrum cytoplasmic antigen (C.A.), 
led to suggestions of a circulating inhibitor acting as an antigen specific T cell receptor blocker. 
To date this observation has nct been *urther investigated. 

We have used *H-thymidine uptake to measure lymohocytic proliferation to varying 
concentrations of common antigens; FPD, SKSD. C. albicans and T. rubrum C.A. in normal 
controls (n = 8) and in patients with chronic T. rabrum infection (n = 9). The mitogen PHA was 
used as a positive contro! in each experiment. 

There was no significant difference in prolite-atve response between normal control and 
patient lymphocytes to any antigen tested. However complete inhibition of lymphocyte 
blastogenesis was found to occur when celis were incubated at a concentration of T. rubrum. 
above 10ug/ml. This concentretion of T. rubrura C. A. also inhibited lymphocyte blastogenesis 
to the mitogen PHA but was not associstec with loss of viability. 

Although this concentration of circulating cytoclasmic antigen will only rarely be found in 
patients’ serum, we suggest that this may occur n the microenvironment cf the dermis and 
might account for the observed anergy tc trichaphytin in patients chronically infected with 
T.rubrum. 








THE SEBACEOUS GLANDS OF TRANSGENIC 





EXPRESSION OF MILK PROTEIN GENES IE 
AND NORMAL MICE DURING LACTAT.ON, 
P.M. Brickell, A. Maschio, l5, Katz, Ua Bg Buaker and R.K. Craig, Medical Molecular 
Biology Unit, Dept. of Biochemistry an? ‘Dept, of Histopathology, University College 
and Middlesex School of Mecicine, London. 

In order to study the regulatien of milk protein gene expression we have produced 
transgenic mice carrying the entire guinea-pig alpha-lactalbumin milk protein gene. 
These mice reguiated expression o? the transgene correctly in their mammary glands 
during lactation, Whilst no or negligible transcription was detectable in all other 
tissues tested, high levels of guinea-pig alpha-lactalbumin transcripts were found 
in the skin of lactating transgenic mice. in situ &*ybridisation analysis showed 
that expression was localised to the undifferentiated basal layer cellis of sebaceous 
glands. 

Further studies revealed high levels cf endogenous beta-casein mRNA in normal 
lactating mouse skin, demonstrating that the transcription of milk protein genes in 
lactating mouse skin is a normal event, and was not peculiar to the transgene. 

This finding highlights the develoomesta! relationship of the mammary gland to 
other specialised structures of the skin, supports a role for epithelial- 
extracellular matrix interactions in the rezulation of milk protein gene expression 
in vivo, and identifies the skin as a particularly accessible model system in which 
to study the regulation of milk protein zene expression. In addition, regulatory 
sequences taken from the guinea-pig alph=~isctalbumin geme may provide a means of 
directing heterologous gere expression to the sebaceous glands in transgenic 
animals. 
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THE EXPRESSION OF RAR-a, RAR-B AND RAR-Y IN HUMAN KERATINOCYTES AND DERMAL FIBROBLASTS 
IN VITRO J.L. Rees and C.P.F. Redfern, Department of Dermatology, University of 
Newcastle. 

Three classes of retinoic acid receptor, members of the family of steroid/thyroid 
hormone transcriptional activators, have been identified in the iast couple of years 
and these presumably mediate the biological effects of retinoic acid. Previous results 
(Rees & Redfern, Biochem. J. 259:917-919,1989) have suggested that primary dermal 
fibroblast cultures may differ markedly in the expression of RARs. In the present 
experiments, we have examined RAR expression in fibroblast and keratinocyte cultures 
established from different patients and body sites. Primary dermal fibroblast lines 
were established from foreskin, fetal skin and from a variety of sites from patients 
of age up to 89 yrs. Keratinocyte lines were derived from fetal Skin, foreskin or 
retro-auricular skin. Northern blots of RNA, extracted by homogenisation in 
guanidinium thiocyanate and purified on CsCl, were probed with human RAR-a, RAR-B and 
RAR-Y probes. All three RAR types were expressed in dermal fibrobiasts but there was 
some variation between lines: in some fibroblast lines RAR-B mRNA was only barely 
detectable but clearly expressed in others. In one of nine fibroblast lines RAR-68 was 
expressed at a very high level. There was some correlation between the expression of 
RAR-a and RAR-y but no apparent corrrelation of RAR-B with the other RARs. RAR-Q8, but 
not RAR-a or RAR-Y, was induced in response to RA in the one fibroblast line tested. 
All keratinocyte lines expressed RAR-a and RAR-Y but the expression of RAR-8 was 
undetectable: there was no apparent change in RAR expression after treating 
keratinocytes with RA, or after calcium shift. 


RETINOIC ACID RECEPTOR EXPRESSION IN S91 MELANOMA CELLS C.P.F Redfern, 
Julie Latham, Ann Daly & Carole Todd, Department of Dermatology, University of 
Newcastle upon Tyne. 

Despite the recent rapid advances in the identification and analysis of retinoic 
acid receptors (RAR), the function of these receptors in relation to celi 
proliferation and differentiation is still obscure. S91 melanoma celis respond to 
retinoic acid (RA) by a reduction in proliferation and an increase in pigmentation and 
we are using this cell line as a model system for understanding the celiular roles of 
RA and RARs. The expression of RAR in relation to RA-treatment has been investigated 
by Northern blotting studies of RNA extracted from S91 cells. Treating S91 melanoma 
cells with either all trans or 13-cis-retinoic acid (RA) results in a rapid, dose- 
dependent induction of RAR-B. The induction of RAR-B, detectable within two hours, is 
not inhibited by cycloheximide and this suggests that RA directly induces 
transcription of RAR-B. Induction of RAR-B is detectable with 10^? M all trans-RA, 
but 13 cis-RA is less effective, inducing a detectable increase in RAR-Q8 expression at 
1077 M. Unlike F9 teratocarcinoma cells where the RA-mediated induction of RAR-BR is 
inhibited by cAMP, there was no effect of cAMP or phosphodiesterase inhibitors on the 
induction of expression of RAR-Q8 in S91 cells. The expression of RAR-a and RAR-Y 
transcripts, expressed at a low level in S91 cells, is apparently unaffected by 
retinoic acid. 
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MSH INCREASES INTRACELLULAR CALCIUM IN MELAN@MA CELLS S, Mac Neil, 

J. Dobson, iS.S.Bleehen & J. Fuffey, Dept.s of Medicine & lDermatology, 
Univ. of Sheffield, Medica! Scnoci, Sreff3ekd,. U.K. 

Evidence has been accumulating that MSH-ccimu ated cyclic AMP production is not the 
sole or adequate stimulus fcr melanojenssis ia? some melanoma cells (Hil! et al. 1989 
Pigment Cell Research 2 161-66) and human melanccytes (Friedmann et al Brit.J.Derm. In 
Press). Indirect pharmacodogical ev^dence isdicates that calcium (Buffey et al. 
Brit.J.Derm. 1990 Abstract; anc diacylalycerel (Friedmann et al 1990 J.Cel]l Physiol. 
142 334-341) may also be invclved in the contro] ef pigmentation. Our data would 
suggest an inhibitory contro; of welaroceresis by beth calcium and calmodulin 
(Mac Neil et ab 1984 üiochem.J. 226 483-460. Mac Neil et al 1984 J.Invest. Dermatol. 


83 15-19). Accerdingly in this study we examined far the first time the direct effect 
SF MSH on intracellular free calcium in a pigmented cell. 

Murine B16 F1 melanoma cells were culfured as subconfluent monolayers on glass 
coverslips, loaded with Fura 2 AM for aar. at 27°C, washed free of unloaded dye and 
their fluorescence at 490 nm examined wiin ar excitation wavelength of 340nm. 2 714 of 
monolayers of cells examined showed chonge in basa? free caicium ([Ca tu) in 
response to MSH. The pzedominaa- respeanse -n 453 of the responding coverslips was a 
delayed increase in [Gate 572.,0f monolaysrs showed an increase in [Ca tH to very 
low concentrations of," 5H (10 ^7M MSH}. Tee average time delay in responding to MSH 
was 2.5 min „at 10 "4 MSH, eecreas ng .O lin at 10 ^M MSH. Addition of MSH 
increased [Ca] ti from 730 + 55nM to 532 + 403nM. (mean + SEM, n = 6). 

The ability of MSH :o increase (Ca^ ji is the first such report to the best of our 
knowledge. These resuits "raise the possiviliiy that MSH may interact with receptors 
linked to two separate enzyme systems and trat the melanogenic response to MSH 
involves the co-ordinated action of both cyclic AMP and calcium. 








PENTOXIFYLLINE ENHANCES LUNG COLONIZATION AND INHIBITS GLYCOSAMINO _ 


' MELANOMA CELLS. M. Edward and R.M. 





Pentoxifylline (TrentaD, initiaky aed to increase peripheral blood flow, and now 
shown tc enhance the lethality of sikvlating agents in human eancer cells, has 
recently been reported to irhi-it axtvecellular matrix synthesis and enhance collagen- 
ase activity in fibroblast cultutes. As extracellular matrix molecules and collagenases 
play important roles in the complex steps of metastatic spread of tumour cells, we 
have investigated the effec: c^ pentesufylline on metastatic melanoma cell lung 
colonization and g'yeosamincgiycar (GAG) synthesis. 

BI6F1M2 cells were derived from tie B15F1 ceil line by successive passages through 
the lungs of syngeneic mice. Calls were grown in Eagles MEM containing 10% foetal 
calf serum for 4 days in the presenc or absence of 250ug/ml pentoxifylline. Lung 
colonization was assessed by injecting 169 cells via the tail vein of syngeneic mice, 
and counting lung tumours 18 cays iater. GAG synthesis was examined by isolating 
3H-glucosamine and 39S8O«4-labelBed GAGs by ion-exchange chromatography, and 
characterised by their susceptibiUt: to degradation by specific enzymes. 

entoxifylline inhibits cell g7owta, cell numbers being reduced by 31% following 4 
days incubation, while tre ir ated cells appeared more flattened, possessed numerous 
but short dendritic processes. anc exhibited greatly enhanced melanin synthesis. 
Pentoxifylline treatment inerexsed ihe ceils ability to colonize the lungs, lung tumours 
increasing from 18.4 * €.15 to 64.9 t 15.8, which was highly significant, p<0.01. 

In addition, synthesis of glycosarinoglycans was reduced by 36% following treatment 
with pentoxifyiline, while the charge density of chondroitin sulphate was also reduced. 

The observed changes in JAG synthesis may contribute to the cells increased 
ability to colonize the lungs. but changes in collagenase activity may also be important. 
As pentoxyifviline increases memorane flexibility, the resultant increase in cell 
deformability may alse centr?but« to enhanced lung colonization. 














B.S.I.D. Meeting 829 


ENDOTHELIAL LEUKOCYTE ADHESION MOLECULE-1 EXPRESSION IN ECZEMA AND 
PSORIASIS: A QUANTITATIVE STUDY. RW GROVES, MH ALLEN, JNWN BARKER, !DO 
HASKARD, DM MACDONALD. Laboratory of Applied Dermatopathology and 'Dept of 
Rheumatology, UMDS (Guy's Campus), Guy's Hospital, London SE1 9RT. 

Expression of adhesion molecules by endothelial cells is likely to be of key importance in the 
recruitment of inflammatory celis at sites of cutaneous inflammation. We have examined and 
quantified immunohistochemically the expression of endothelial leukocyte adhesion molecule- 
1 (ELAM-1), a transiently inducible endothelial molecule with adhesive properties for 
neutrophils, in normal skin (n=8), psoriasis (n=6, both lesional and non-lesional) and chronic 
eczema (n=5). Sections were stained with a monoclonal! antibody to ELAM-1 and an 
endothelial marker, EN4. Labelling was quantified by counting 4 adjacent high power fields in 
the superficial dermis. 

In normal skin a few vessels were faintly ELAM-1 positive (mean=8/4hpf). There was no 
Significant difference between this and non-lesional psoriatic skin (mean=6/4hpf). In lesional 
psoriatic skin, many strongly labelled vessels were apparant (mean=32/4hpf) and this was 
Significantly different from non-lesiona! psoriatic skin (p=0.009). In chronic eczema also, 
ELAM-1 expression was high (meanz23/4hpf). Although more vessels were present in the 
lesional psoriatic and eczema samples as assessed by EN4 staining, this did not account for 
the increased ELAM-1 expression noted as the percentage of ELAM-1 positive vessels was 
raised in both lesional psoriatic (55%) and lesional eczema (34%) skin when compared with 
non lesional skin (15%). 

These results suggest that ELAM-1 expression is raised in two dermatoses of differing 
aetiology. The highest expression occured in psoriasis and may be of relevance to the 
neutrophilic nature of this disorder. However our results do not suggest a basal abnormality of 
ELAM-1 expression in this disease. 


CD4+/CD45 RO+ HELPER INDUCER LYMPHOCYTES IN SKIN - IN VIVO EVIDENCE 
OF SELECTIVE UPTAKE. Andrew C. Markey, *C. Pitzalis, M.H. Allen, D.M. MacDonald. 
Departments of Dermatology and “Rheumatology, Guy's Hospital, London, U.K. 

CD4+ lymphocytes have recently been divided into two immunoregulatory populations: 
helper inducer (THi) (CD4+/CD45 RO+ /CD45 RA-) and suppressor inducer (TSi) 
(CD4 * /CD45 RO-/CD45 RA^) lymphocytes. These populations may represent distinct 
cell lineages with differing effector roles or may be maturational stages of the same 
populations. 

We developed a novel double immunohistochemical staining technique which enables 
twO separate antigens to be co-localised to an individual lymphocyte cell surface - a 
procedure necessary for in situ demonstration of THi and TSi lymphocytes at sites of 
cutaneous inflammation. In both inflammatory dermatoses and around epidermal tumours, 
THi lymphocytes formed the great majority of the inducer subset populations, with very few 
TSi cells seen. This contrasts with peripheral blood where the two populations are present 
in approximately equal numbers. 

To investigate the mechanism for THi predominance in skin suction blisters were raised 
over the sites of positive Mantoux reactions at 12, 24, 48 and 96 hours and analyzed for 
inducer populations using FACS. These sequential studies strongly Suggest a selective 
uptake of THi from the circulation, with no evidence of early recruitment of TSi seen. These 
findings argue against phenotypic conversion of inducer lymphocytes occurring in skin. 
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CARRIAGE, SEROLOGY AND IMMUNCLOGSCAL EESPOENSES TO MALASSEZIA FURFUR 
SEROVARS A,B AND C. 

H.R.Ashbee, A.C.Cunmingham, E.ingham, KY Hedland’. W.J.Cuniiffe?, G.Gowland. 

Department of Immunology, The General nidrmmry . Leeds; ! Department of Microbiology, The 
University of Leeds; 2 Department of Dermatology, The Generzi infirmary, Leeds. 

Malassezia furfur has been implicated as the aetiological agent of both pityriasis versicolor and 
seborrhoeic eczema. The aim of this study was to assess the carriage of M.furfur in 6 normal 
subjects and to determine their immunological responses 10 the three serevars of M.furfur recently 
defined (Cunningham et aL, 1990, ..App.Baceric., i p ess) before studying patients with the two 
diseases. 

Microbiological sampling was carried out m tiplicste. using tie Williamson and Kligman Scrub 
technique, on the forehead, both cheeks, chest and back. — Viable cell counts were obtained for 
M.furfur, Propionibacteria and Mirrococcacvae. Tse M.furja isolates were differentiated into 
serovars A,B and C and the subjects umrunokegicsi satus to each of them determined using 





The population density for each group cf organisms waried by upto 100 fold at the same site. 
This variation was most likely due $o the diswibutiom of fallicles within the skin site. Isolates of 
M .furfur were serotyped and all 6 subjects ca-cried ali 3 serovars. 

The immunological responses to 4. furfur also displayed a large variation. 3 of the 6 subjects 
showed no sensitisation to the 3 serovars of Mf. fur fur. ükhough ail 6 subjects were culture positive 
for the 3 serovars. Of those subjects who showed sersitisation te M.furfur, none were sensitised 
to all 3 serovars, 3 were sensitised to serovar 3 and 2 to C. but sone showed any response to A. 
This suggested that serovars B and C were more aecessiblk: to the immune system than A. 





CELLULAR LOCALIZATICN OF TISSUE KALLIERLZIN AND ETNINOCEN IN TEE NORMAL AND PSORIATIC 
HUMAN SKIN. ik.D. Bhoola, "M.T. Poplete, N.J. Reynolds, “C.D. Figueroa, ^J.L. Burton, 
3W. Müller-Esterl. Departments of “Pharmacolwgy and ^9ermatclogy, University of 
Bristol, BS8 1TD and Pathobiocaemistry, Umivers.ty of Mainz, Germany. 

Tissue kallikrein (kinin-forming enzrme has been partially purified from normal 
human sweat (Hibino T, Takemura T, Sato K. J Invest Dermatol 1988; 90: 569) and 
psoriatic scales (Hipino T, Izaki S, Kimur- H, Izsaki M, Kon S. J Invest Dermatol 1988; 
90: 505-10), but the precise ceii that. contains the enzyme has not been identified. 


We have examined the cellular Localization of tissue kallikrein and its substrate, 
kininogen in human skin biopsies obtained from booth normal volunteers and psoriatic 


patients. Immunocytochemistry was per:crmed using the peroxidase-anti-peroxidase 
and immunogold-silver staining methods. 

Immunoreactivity to both enzyme and substrate was observed in secretory granules of 
the dark cells located in the secretorvr furrius (acinus) cf sweat glands. When double 
immunostaining was performed on the same sections a semental distribution of the two 
antigens was revealec. Each acinar section contained either tissue kallikrein or 
kininogen, but there appeared tc be a "uüactionai zone in which both were present but 
in separate dark celis. Immunoreactivity for beta antigens was also observed in close 
apposition to the luminal micrevilli of the sweat. duct cells. In addition, the 
epidermis and scales of the psoriatic sk.n -ontataed many neutrophils immunoreactive 
for tissue kallikrein. Kinins may acccumt in part for cbe increased mitotic activity 
seen in psoriatic epidermis and Locally app.ieé amtagonáésts may prove of therapeutic 
value. 

We are particularly grateful zo the Psor asis Association for financial support. 
Ethical Committee approval was obtained for this study. 
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LR4005 INHIBITS THE Q-HYDROXYLATION OF 12(S)-HETE BY PMNL'S. B.T. Brown, J.M. Sowden, B.R. Allen, 
Department of Dermatology, University Hospital, Nottingham, U.K. 

Incubations of peripheral blood PMNL's and platelets with arachidonic acid have been demonstrated to produce 
12(S)-HETE and its w-hydroxylation product 12,20-DiHETE. Using this system, increased production of 12,20- 
DiHETE was found in psoriatic patients (Maurice PDL et al. Br. J. Dermatol. 1986; 114: 553-556). Whereas the 
addition of benoxaprofen to these incubations reduced the levels of 12,20-DiHETE in both psoriatics and normals, 
suggesting that the drug inhibits neutrophil w-hydroxylation, indomethacin showed no such effect. interestingly, 
dithranol has been demonstrated to inhibit the w-hydroxylation of LTB, in vitro(Schroder J-M J. Invest. Derma- 
t0/1986:5:624-629). Because BXP was an effective treatment for psoriasis, we have investigated the effects of a 
BXP analogue LR 4005 onthe «-hydroxyilation of 12(S)-HETE to1 2,20-DiHETE by PMNL’s takenfromthe peripheral 
blood of normal subjects. 

Standard techniques of lymphocyte separation using ficoll hypaque separating medium, dextran sedimentation 
and centrifugation, were used to separate PMNL's from the venous blood of 6 healthy volunteers. The subjects 
denied taking the contraceptive pill, aspirin in the preceding 14 days, or any other systemic therapy. 

Aliquots of PMNL's containing 5 x 10®celis / ml in Dulbeccos buffer, were incubated with 12(S)-HETE (0.5 pg/ml) 
and various concentrations of LR4005 (0 to 20 ug/ml) for 10 minutes at 37 °C. The reaction was terminated by the 

addition of an equal volume of ice cold HPLC eluant, consisting of 75% methanol, 25% water, 0.06% acetic acid, 
pH 5.3. This mixture of cells and HPLC eluant was whirlimixed and then centrifuged at 13000 rpm on a microtuge 
for 5 minutes. 

RP-HPLC was used to determine the concentration of 12(S)-HETE and 12,20-DiHETE in the supernatant. This 
was expressed in ng/ml. At a concentration of 5 ug/ml, LR4005 reduced neutrophil o-hydroxylation of 12-HETE to 
12,20-DiHETE by 50%. 

It is suggested that the ability of a compound to inhibit neutrophil w-hydroxylation might give an indication of its 
potential as a treatment for psoriasis. 


CHARACTERISATION OF HISTAMINE RECEPTORS ON HUMAN ENDOTHELIAL CELLS 
Helen A Bull, P.C.Courtney, Pauline M Dowd. Department of Dermatology, The Middlesex Hospital, London W1 

Histamine induces release of vasodilator prostaglandins from human endothelial cells, a mechanisms thought to be part 
of its action in hypersensitivity and pro-inflammatory reactions. Our previous studies have indicated that prolonged 
exposure of human endothelial cells to histamine induces a biphasic release of prostacyclin (PGI2) characterised by an 
initial period of rapid PGI? release followed by a period of slow sustained release. The aim of the present study is to 
characterise the sub-types of histamine rcceptors on endothelial cells which facilitate the biphasic response to histamine. 

Confluent monolayers of first passage human umbilical vein endothelial cells (HUVEC) were used for these 
experiments, The HUVEC were incubated with the ‘selective’ H1 receptor agonists 2-methyl histamine (2-Me), B-histine 
(B-his), and thiazolylethylamine (TEA), the H2 agonists dimaprit and impromidine and the H3 agonist R-a- 
methylhistamine (R-aMc). All of the H1 agonists and the H3 agonist R-oMe induced a concentration (10-7M-10-3M) and 
time dependent release of PGI2 but were less potent than histamine itself. The rank order of potency was the same 
following 30 minutes and 24 hours incubation, i.e. histamine» TEA»2. Me» R-aMe»B-his (nz5) Neither dimaprit nor 
impromidine induced release of PGE (n-2). 

The H1 antagonist mepyramine (10-5M) abolished release of PGI? induced by histamine and the Hj agonists. The 
H2 antagonist cimetidine (10-5M) reduced release of PGI? induced by 2-Me and B-his but this reduction was not significant. 


After 30 min. incubation, the H3 antagonist, thioperimide (10°°M -10:3Mj induced a concentration dependent release of 
PGI which was comparable to that induced by B-his. No further increase occurred over 24 hours. Following 30 min. 
incubation, thioperimide (1077M-10-4M) did not modulate histamine release of PGI? but after 24 hours incubation 
thioperimide ( 104M) reduced histamine evoked release of PGl2 by 35 + 10%, n=3, 

These results indicate that histamine induced release of PGI? from HUVEC is initiated primarily via Hy receptor 
occupancy. The inhibitory action of cimetidine on H1 agonist induced relcase of PGI2 indicates that HUVEC also possibly 
possess H2 receptors, occupancy of which augments the cellular responses initiated via Hy receptor occupancy. The effects 
of the H3 receptor agonist and antagonist indicate that there may bc synthesis of histamine by HUVEC. 
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, PRELIMINAR) PORT. R, ILL, D. BATES and P.S.MORTIMER, 
Dermatology Laboratory, Division of Physiok: pica Medicine, St. George's Hospital Medical 
School, London SWI17. 

The study of the skin microvasculature im viso could provide much information on the 
contribution of the microcirculation m the pathozeresis of skin diseases but at present it 
is limited to the study of nailfold capilares which repsesent a special anatomical site 
(Bollinger A.Frey J., Jager K. et al. Fatterns of Diffusion through Skin Capillaries in 
patients with long-term Diabetes. N.Engi.J Med. 307: 1305.16 (1982)) This is a preliminary 
report of the study of non-nailfold skin m crowwsculature using intravital capillaroscopy. 

Normal subjects and patients with psoriasis were studied in a temperature controlled 
laboratory. Tapestripped forearm skin was visusbocd with a Wild-Leitz through-lens light 
microscope attached to a video camera and recorder. The same group of capillaries were 
studied with native capillaroscops, before nc after. venous occlusion, and with 
fluorescence angiography after tse intravenoes imcction of 0.01 ml/kg body weight 20% 
Sodium fluorescein. 

In normal skin the capillaries and  subpaoi lary plecus were visualized, although 
surprisingly few capillarics were seen in the res state. Venous occlusion increases the 
number of capillaries seen in sny given amwa. C^biorescemoe angiography shows that the 
skin capillaries are intermittently perfused wih « slow leaxage of the tracer over several 
minutes forming a pericapil'ary halo. le contrast. in psoriatic skin the capillaries are 
easily seen, elongated and tortuous with in apperem greater density of blood vessels, both 
in lesional and perilesional sk. Fluorescence angiography reveals a greater perfusion 
of the capillary bed and rapid :rans-capil are difsion of «ke tracer. 

This technique is a direc: asd nmon-imvas ve method for the assessment of intravital 
capillary morphology and blood flow dyaamics beth in tse normal skin and in disease 
states. The technique allows secuential mor iorwg of the same capillary bed during the 
evolution of a disease and respoase t treatment. 













TYROSINASE EXPRESSION IN A NEW AMELANCTIC SUE BNE OF THE B16 F10 MOUSE MELANOMA 

S.A. Burchill, W. Bal, is.g. Hill, is. MacNeii, ?D.C. Sennett & A.J. Thody, 
Dermatology Dept., University of Mewcastie uron Tyne, ipept. of Medicine, University 
of Sheffield, and “anatomy Dept., St. Secrges Hospital Medical School, London. 

We have recently described a new amelanrt tz sublioe of the B16 F10 mouse 
melanoma. In order to understand why this scbhline, B15 F10DD, is less melanotic than 
B16 F10 we have examined its level of tyrosirese expression. 

The F10DD cells containec less than 10% of the melanin found in F10 cells and 
this was reflected in their lower levels of tyrosinase activity. However, the 
subcellular distribution o? tyrosinase activity was sirilar in the two sublines with 
approximately 80% associated with the mel.anoscral fraction. Tyrosinase synthesis as 
measured by immunoprecipitation of [?s]rethicrine iabeiled proteins with tyrosinase 
antibodies, was also similar in the two sublines as were the levels of tyrosinase mRNA 
as revealed by Northern blot analysis using a [7p] iaselled cDNA insert of pmcTyri1. 
The decreased tyrosinase activity in tne FIT cells cannot therefore be explained by 
reduced transcription of the tyrosinase gene and is likely to result from some post- 
translational change. A defect in the post-translational activation of tyrosinase by 
CAMP is unlikely since 8-brome cAMP (1275-107 ^M) stimu.ated tyrosinase activity in the 
F10DD celis and the percentage increases were identica. to those in the F10 cells. 

The basal levels of cAMP in t^e FIODD cells were also similar to those in the F10 
cells (25 + 8 and 21 + 2 pnoi/mg cell »rotein;/3) min respectively) and in both 
sublines showed large increases in response ġo a-MSH ( 1078M) and forskolin (1075M). 

Thus while a reduction ir tyrosinase activity exp.ains the low level of melanin 
production in the F10DD cells the mechanisms responsible for this reduced enzyme 
activity are not altogether cbear. Since the amounts ef tyrosinase and its activation 
by cAMP appear to be normal it is possible thet within the FIODD cells inhibitory 
mechanisms operate to suppress tyrosinase activity. 














B.S.I.D. Meeting 833 


THE EFFECT OF COMMERCIAL SUN-BLOCKS IN PREVENTING UV DAMAGE TO LANGERHANS CELL 
FUNCTION IN VIVO. 

J.Devereux, J. Morris, S. Walker and A. Chu Unit of dermatology, R.P.M.S. 
Hammersmith Hospital, London W12. 

4 commercially available, factor 15 sunblocks - zreflectant (A and B) and 2 
absorbant (C and D) - were tested for their efficacy in preventing UV induced damage 
to Langerhans cells (LC) function. 7 healthy volunteers were used. The Volar aspect of 
the left arm was initially irradiated with a bank of 3 Wolff Bellarium UV tubes, which 
emit approximately the same ratio of UVA and UVB as solar radiation, to assess the MED. 
SUbsequently, the right forearm eas fitted with a sheild with 6 cut out squares - one 
was blanked off, one untreated and sunblocks A,B,C and D were used under the other 4 
Squares. The arm was then irradiated for 3 MEDs. The arm waS washed and the epidermis 
removed from each square using a lcm suction blister cup. The epidermis was cold 
trypsinised and the single cell suspension of epidermal cells used as stimulator cells 
in a standard allogeneic response assay against peripheral blood mononuclear cells 
from 3 different volunteers. 

initial studies showed that at 3 MEDs, the LC activity was reduced by about 50% 
from that of unirradiated (blanked off square) LC. Sunblocks A,C and D showed no 
Significant reduction in LC function after irradiation compared to the unirradiated 
IC. Sunblock B however showed a marked and statistically significant reduction of IC 
function to 60$ of the unirradiated IC. 

This study shows that sunblocks A,C and D do afford protection of IC function to UV 
irradiation at moderate doses, sunblock B, however, failed to provide significant 
protection. Such sunblocks may Cause major problems in preventing the acute sunburn 
effects of UV exposure, but allowing immunological damage to occur. 


BASAL CELL CARCINOMA DERIVED FACTOR(S) INDUCE FIBROBLASTS TO MODIFY 
THE EXTRACELLULAR MATRIX. A.W. Grant, M. Edward and R.M. MacKie, 
Department of Dermatology, University of Glasgow. 

Basal cell carcinomas (BCC's) typically produce locally destructive invasive lesions. 
The mechanisms involved in this invasive process are unclear, but undoubtedly involve 
the release of collagenases, and as has been demonstrated, the production of factor(s) 
which stimulate fibroblast collagenase Synthesis. Here we have examined the ability 
of BCC's to modify the extracellular matrix by investigating the expression of tenascin 
around tumour islands, the interaction of freshly excised tumour with fibroblast- 
contracted collagen lattices, and the effect of tumour tissue-conditioned medium on 
fibroblast glycosaminoglycan (GAG) synthesis. 

Frozen sections of freshly excised BCC's were stained with polyclonal antitenascin 
using the immunoperoxidase method, while in vitro interactions were examined by 
incorporating BCC fragments within a fibroblast-contracted collagen lattice. BCC 
conditioned medium was used in fibroblast cultures radiolabelled with 3H-glucosamine 
and 3550, for GAG estimation. GAGs were isolated by ion-exchange chromatography 
and characterised by their susceptibility to degradation by specific enzymes. 

Tumour tissue stained with antitenascin showed intense staining around tumour 
islands but not within the tumour nests or surrounding dermis. Inclusion of BCC 
fragments within collagen lattices resulted in degradation of the lattice following 5 
days incubation. — BCC-conditioned medium stimulated a 2-fold increase in the 
incorporation of 3H-glucosamine into both sulphated GAGs and hyaluronate, while 
incorporation of 35S0y into sulphated GAGs remained essentially unaltered, with the 
net effect of an increased synthesis of low-sulphated GAGs. — Serum-free tumour 
conditioned medium was found to promote fibroblast contraction of collagen lattices. 

The observed changes in extracellular matrix induced by BCCs may facilitate their 
growth and invasion. Expression of tenascin has been associated with epithelial 
hyperproliferation while matrices rich in hyaluronate and low sulphated GAGs promote 
cellular migration. 
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EFFECTS OF A BRADYEINIEK ANTA 





CNIST, NPC567 JN HUMAN SKIN 


, Aw Xobsa Slack apd M.W.Greaves. 
Institute of Dermatology, S1. Thomas's Hospital, London. 
Bradykinin (BK) is known to be & med azor of oedema in the skin, and may also 
mediate pain and inflammation. NPOS67 is a BE receptor blocker and if it antagonised 





the actions of BK in the skin .t might te a useful anti-inflammatory agent. 
The ability of NPC567 to antagorise EK was assessed bn 21 mormal volunteers. Either 


NPC567(1-500micromolar,um) or shospnate buffered salire PBS) vas applied single-blind 
to 6 standardised O.5cm. diameter abrasions . After 5$ minutes Sul BK(3-300um) were 
applied. Pain was scored on a visual analogue scale from 0-10, and areas of weal and 
flare were measured. Pain from 3K was reduced by higher concentrations of NPC567. 
RATIO OF CONC. ABRASION SCORE CF BK-~ INDUCED PAIN 
BK TO NPC567 NUMBER WITHOUT NPESG? WITH NPC567 
£5 24 3d) i45 3.24&1.5  0.5»P»0.1 
5 8 3.37 ue 1.9 2.11&1.5 0.17P20.05 
10 12 98 - z.3 3.25:2.0 0.052P720.02 
20 6 .33 4 1.4 2.90:1.4 0.02>P70.01 
240 5 5.30 4 2.7 3.44t2.7 90.17P70.05 
Flare from BK was minimal; weaeling occured st comcentretions of BK from 3-300um but 
never exceeded abrasion size by sore than 3mm. ihe fects of NPC567 on BK-induced weal 
and flare were totally obscured cy the flare and weal caused by the antagonist. This 
unexpected effect was markedly suppressed by oral zerfenacine COME. 
NPC567 (250um), FLARE AREA(cm ) r6 
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Whilst we have shown that NPC5£7 reduces PE-induced pair, its ability to release 


histamine would limit any clinical applications. 


DISTRIBUTION AND SIGNIFICANCE OF TOKOFILAMENT CLUZPING IN THE 
DOWLING-MEARA FORM OF EPIDERMOLYSIS PUSLGSA SIMPLEX (DE-EBS) 

A. Ishida-Yamamoto-, J.4. UcGrava , S.4. Chapman’ I.M. Leigh^ and 
R.A.J. Eady . ‘Department of Zell Pathology, Institute of Dermatology, 
3t Thomas's Hospital, anā “Exoerinenzal Dermatology Laboratory, The 
London Hospital, London. 

The relationship between ire mode of blister formation in the 
mechano-bullous disease DM-EBS, and the neture of the characteristic 
cytoskeletal abnormality, tonafilament (TF) slumping, was 
investigated. A total of 13 UM-EBS petiemis was szudiec, 2 of whom 
were neonates who died of extensive disease. Lesicnal, peri-lesional 
and non-lesional skin samples were examined ty light microscopy 
(semithin sections) and by electron microssopy» AL. lesional samples 
(13/13) showed TF clumps extending fren the basal te the mid-spinous 
epidermal layer. The level of blistering was invariably very low and 
just above ihe dermo-epidermal juncticn. Elisters “ormec mainly 
through cytolysis; however, acantnolysis was also neted in 3 patients, 
(2 with severe disease}. TF clumping was Seer in 9/10 peri-lesiona. 
and 4/7 non-lesional samples. TF lumrts always occurred in 
interfollicular epidermis but were also roted in hair follicles, 
sebaceous glands and sweat ducts. Cuisured keratinocytes (feeder 
layer method) from 2 patientis aiso demenstretei’ cheracteristic clumps. 
The number, size and morphology of the elumps did rot appear to 
correlate with clinical expression. Tr conclusion, zhe presence of TF 
clumps in non-lesional skin and culturec eelis suggests that clumping 
is a primary abnormality rather than a consezuence of blistering. The 
intrinsic cytoskeletal defec is likely to result in impaired 
resistance of basal epidermal cells to axterns! shearing forces, 
leading to cytolysis or more rarely, acantholysis. 
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CALCIUM DEPENDENT LOCALISATION OF CALGRANULINS IN KERATINOCYTES IN INFLAMMATORY 
DERMATOSES. Susan E. Kelly, John A.A. Hunter & Stewart Fleming*, Departments of 
Dermatology & *Pathology, University of Edinburgh. 

The calgranulins are intracellular calcium binding proteins which inhibit 
leucocyte motility and regulate protein kinases. We have previously shown that 
these molecules are induced in keratinocytes in inflammatory dermatoses. They 
can also be induced in tissue culture of epidermis within 24 hours. In this 
study we have investigated the subcellular distribution of these molecules in 
keratinocytes by immunlocalisation methods and confocal laser scanning 
microscopy. The calgranulins in keratinocytes in dermatoses and in tissue 
culture were found in a punctate morphology at the cell periphery. A similar 
distribution was found with the plaque proteins of desmosomes (DPI + II). 

During the in vitro induction of the calgranulins the cytoskeleton underwent a 
redistribution to form a perinuclear halo seen by both electron microscopy and by 
confocal microscopy using anti-keratin antibodies. The calgranulin association 
with the plaque-like structure resisted extraction by non-ionic detergent in the 
presence of calcium but not in its absence. 

We conclude that in keratinocytes calgranulins are bound to a subcellular 
plaque component of the detergent resistant cytoskeleton in a calcium dependent 
manner and that they may contribute to the cytoskeletal changes which accompany 
inflammatory dermatoses. 


LONG TERM STUDIES IN BULLOUS PEMPHIGOID: CHARACTERIZING THE TARGET 
ANTIGEN(S). G, Kirtschig, V.A. Venning, F. Wojnarowska, Dept. of Dermatology, The Slade 
Hospital, Oxford. 

Twenty bullous pemphigoid patients were studied prospectively to characterize the number of target 
antigens involved. Changes in the target antigen(s) during the course of the disease were sought in 
relation to body site and localization within the basement membrane zone. 

Sequential sera were collected over a period of approximately 2 years. They were investigated by 
standard immunofluorescence technique using thigh and breast skin and vaginal and oral mucosa. Split 
(1M NaCl) and intact tissue was used from all sites. 

All patients had linear staining of the basement membrane zone in all sites on indirect 
immunofluorescence. In both split skin and mucosa all sera consistently detected an antigen located on 
the epidermal side regardless of the stage of the disease. 

The concentration of circulating antibodies detected is similar in intact skin and intact mucous 
membranes. There was a tendency for skin to be more sensitive than mucosa. In addition split tissue 
was even more sensitive (17/19 patients) with detection of circulating antibodies at a two to three times 
greater dilution. There were striking exceptions; in 8/19 patients split vagina and occasionally split oral 
mucosa (in the same patients) were much less sensitive than all other tissues. This was a constant feature 
for an individual patient which did not alter with the stage of the disease. These results strongly suggests 
heterogeneity of antigens between tissues. 

There was no correlation between antibody titre and severity of the disease in the group as a whole. 
However, within an individual patient there was a rough correlation between antibody titre and disease 
activity (14/17). There were notable exceptions, with the antibody titre being totally independant of 
disease activity. 

We conclude that split skin is the most sensitive tissue to detect circulating antibodies in BP. Within 
an individual the fluctuation of the antibody concentration roughly correlates with the disease activity, but 
the absolute antibody level and comparisons between patients is misleading. The target anti gens appear to 
be heterogenous and immunoblotting studies are in progress to confirm this. Preliminary immunoblottin g 
results also suggest there may be a change in the antigen with time. 
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THE EXPRESSION OF RETINOIC ACID RECEPTORS IN HUMEN SEBACEOUS GLANDS J.A.E. Latham, 
J.L. Rees and C.P.F. Redfern, Departmeatc of Oermetologv, University of Newcastle upon 
Tyne. 

Although all-trans retincic acic .5 -he most biologically active of the retinoic 
acid isomers, 13-cis retinoic acid is more aftective in the treatment of acne. The 
mechanism of this effect is unknown, a.though we nave suggested (Latham, Redfern & 
Thody, Br.J.Derm., 122:259,1990) that differemces in the rates of metabolism of 
different isomers could explain the Ci-teren- pharmacological properties of 13-cis and 
all-trans retinoic acid. It is possib.s that some of the biological effects of 
retinoids on sebaceous glands are mediated b¥ retinoic acid receptors and we have 
therefore compared the expression of RARs in sebereous glands, skin and skin cell 
types. Sebaceous glands were dissected from male chest skin and the RNA extracted by 
homogenization in guanidinium thiocyenate and purification through CsCl. Northern 
blots of RNA were probed with RAR~a, RAÀR-5 anc RER-Y probes. The expression of all 
three RARs was detectable in sebaceous gland ENA. Similarly, the expression of all 
three RARs was detectable in adult human skin. but in whole skin and sebaceous glands 
RAR-8 is apparantly expressed at a lower leve.. Conversely, the expression of RAR-B 
was undetectable in cultured keratinocytes anc scme dermal fibroblast cultures. 


THE CELL KINETICS OF SEBORRHOEI- WARTS «ND THE SKIN ON WHICH THEY ARISE. 
L.R. Lever and R. Marks, Department of Medicine (Dermatology), University of Wales 
College of Medicine, Heath Park, Cardif. CF4 AZN, UK. 

Seborrhoeic warts (basal cell papiiomas) are an enigma. They may represent local- 
ised benign epithelial tumours but cen develop rapidly and im large numbers. Numerous 
questions are provoked by these lesiens but in this study we have confined ourselves 
to three: (1) Are solitary lesions similar to lesions which appear in great numbers? 
(2) Is there a generalized epidermal abnormality in individuals who develop multiple 
lesions? (3) Are irritated basel cell papillomas different to non-irritated lesions from 
the cell kinetic viewpoint? 

Fourteen patients (8 female, 6 male. mean &ge 59 years) with seborrhoeic warts (mean 
number 29 lesions) had a lesion excised and biopsies taken from perilesional skin and 
uninvolved buttock skin. Half of eact specimen was processed for routine microscopy, 
and half was incubated in the presence cf tritiated thvmidine and prepared as an auto- 
radiograph. The proliferative activity of the tissue was estimated by calculating the 
labelling index (LI), the number of labelled cels expressed as a percentage of the 
number of basal cells. . 

The basal cell papillomas showed 4 similar range ef histological patterns whether 
excised from patients with large numbers of les:;»ons or with very few. There was no 
significant difference between the mean epiderma thickness of perilesional skin (59.7* 
8.0 pm) and uninvolved skin (54.1::.4 pms. ard no gross morphological differences. 
The LI of the lesions was similar to normal skin although higher in irritated lesions. 
The perilesional skin appeared to have 5 higher LI than normal or lesional skin but 
analysis of variance revealed no significant diffe-cence between sites in patients with 
either few or multiple lesions. 

These findings suggest that praiiferat:we activity is not increased in basal cell 
papillomas. There was no significant difference in the kinetics of lesional or peri- 
lesional skin in any patients, including those with large number of lesions. 
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EXPRESSION OF 65 KILODALTON HEAT SHOCK PROTEIN IMMUNOREACTIVITY IN 
NORMAL AND PATHOLOGICAL SKIN. J.P.McFadden, R.Cerio, G.Orchard, D.G.Quinn, 
R.D.Camp. St.John's Centre, Institute of Dermatology, London SE1. 

Heat shock proteins (hsp) are highly conserved between species, ranging 
from mammals to plants and microorganisms. and they are produced by cells 
in response to heat and certain noxious stimuli. The monoclonal antibod 
ML-30 (lvanyi,J. et al, Clin.Exp.Immunol, 1983; 52: dd identifies 6 
kilodalton hsp ED 65), which may be recognised by the cellular immune 
system, in particular by T HA as es bearing gamma-de'ta antigen 
receptors (Hill, JS. et al, J.Exp.Med., 1990; 171: 831-841). in certain 
microorganisms, hsp 65 has been characterised as a major antigen. We 
therefore investigated the expression of hsp 65 immunoreactivity in 
paraffin sections of normal and pathological skin by using ML-30 antibody (1 
in 250 dilution) and an indirect immunoperoxidase technique. 

Consecutive staining of tissue sections, using a different biopsy sample 
for each section, gave consistent results for the diseases studied. Normal 
skin demonstrated weak cytoplasmic staining of dermal and epidermal cells 
exceptcertain dermal mononuclear cells, which remained unstained. In 
lichen planus and bullous pemphigoid there was cytoplasmic labelling 
throughout the epidermis. In contrast, in psoriasis epidermal labelling was 
weak and seen mostly in the cytoplasm of suprabasal spinous cells. Intense 
cytoplasmic labelling was seen in the acanthotic epidermis of viral warts, 
whereas basal cell carcinoma cells were devoid of staining. 

These findings suggest that hsp 65 has a specific distribution in normal 
skin, with variable expression in different inflammatory and proliferative 
skin diseases. Knowledge of differences in hsp 65 expression may provide 
further insight into the pathogenic mechanisms concerned. 


AN IMMUNOHISTOCHEMICAL ANALYSIS OF THE CHANGES IN THE IMMUNE INFILTRATE AND KERATIN 
EXPRESSION IN PSORIASIS TREATED WITH CALCIPOTRIOL COMPARED WITH BETAMETHASONE OINTMENT. 
R. B. Mallet, I. H. Coulson, *P. E. Purkis, *I. M. Leigh and C. A. Holden, The Skin 


| Labs., St. Helier Hospital, Carshalton, Surrey and *The London Hospital, London E! 


The vitamin D3 analogue, Calcipotriol is effective in treating chronic plaque psoriasis 
though its mechanism of action is unknown. We compared the effect of treatment with 
Calcipotriol and betamethasone ointment on the immune infiltrate and keratin expression 
as psoriatic plaques improved. 

Psoriatic patients were treated in a randomised, double blind, parallel group 
study with a 50mcg/g Calcipotriol ointment (n=8) or 0.1% betamethasone valerate 
ointment (nz7) for 6 weeks. Psoriasis area activity scores were assessed at 0,2 and 6 
weeks. At each visit 4mm punch biopsies were taken from the same plaque for 
immunohistochemical analysis of the immune infiltrate and keratin expression by an 
indirect immunoperoxidase method using a battery of monoclonal antibodies. 

Similar clinical improvement was seen in both groups.  immunohistochemical 
analysis showed an equal reduction in epidermal acanthosis, parakeratosis and 
Langerhans’ cells and a progressive reduction in the dermal perivascular infiltrate. 
Initially the infiltrate showed a predominance of CD4+ cells, but as the plaques 
improved there was a relative increase in the proportion of CD8+ cells. Abnormal 
keratin expression, including keratins 6 and 16, markers of hyperproliferation in 
psoriasis, persisted unchanged in both groups despite improvement in the immune 
infiltrate. 

Our results show no discernable differences in the mechanism of action of 
Calcipotriol and betamethasone ointment. With both the immune infiltrate shows 
significant change whilst persistent abnormal keratin expression may be a reflection 
of the incomplete resolution of the clinical lesions. 
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USE OF HUMAN SKIN IN IN VITRO TESTING OF THE EFFICACY OF SUNBLOCKS IN PROTECTING 
LANGERHANS CELLS FROM UV INDUCED DAMAGE 

J.Morris, J. Devereux, S. Walser and &. “hu. Unt of Dermatology, Royal Postgraduate 
Medical School, Hammersmith cmp ey yee W22 ONN. 

In this study surgical skin samples were used =o test the efficacy of sunblocks in 
preventing immunological damage to Langerhans cell:(LC) function in vitro. Human skin 
removed at cosmetic surgical orerations wes cc. lected immediately and washed in sterile 
PBS. The skin with underlying subcutaneous tissue was cat into 1.5cm squares and placed 
in sterile humidity chambers. Some squares were left untreated and others were treated 
with 4 commercially available, factor 15 gjmbiccks, 2 absorbart (A and B) and 2 
reflectant (C and D). The squares were the: irradiated for 0 to 200 minutes using a 
bank of 3 Wolff Bellarium tubes. which emi- a similar ratio of UVA to UVB as solar 
radiation. In vivo testing showed that I MD ezcuelied 15 or 20 mins for skin type 1 or 
2. After irradiation, the skin was decen minated and the epidermis cut away in strips 
cold trypsinised and a single cell suspension preduüced. These epidermal suspensions 
were used as stimulator cells ir rouen ai Llogene! (c response assays with peripheral 
blood mononuclear cells from 4 wolunteers. 

Results showed a gradual reduction cf IC fumcticn with UV irradiation to about 50% 
reduction at 200 mins. Absorbant sunplecks A amc B protected the skin from UV damage. 
Reflectant blocks C and D, however, failed to protect the LC from UV damage with a 
statistical reduction of function down tc 52$ cf umirradiated I£. 

This method of testing UV damege to LC function approximates the conditions in vivo. 
Testing of sunblocks with this method wiil identify those that fail to protect the 
Cutaneous immune function. 





















A METHOD FOR DIRECT MEASUREMENT OF PHOSPHOINSSITIGU SPECIFIC PHOSPHOLIPASE C (PLC) 
ACTIVITY IN MONONUCLEAR LEUCOCYTE* FRUM NORMAL Akp ATOPIC SUBJECTS. S. Myint, 
R.B. Mallett and C.A. Holden. Skin Laborstory, 5¢ He rer Hespitel, Wrythe Lane, 
Carshalton, SM5 1AA 

Intracellular secondary messenger system aonormalities, particularly elevated 





cAMP phosphodiesterase(PDE) activi “ys are ana an mononuclear leucocytes(MNL) of 
patients with atopic dermatitis(AD:. ^ Previous studzes of the inositol pathway used 


indirect methods to assay PLC. we have pe Bergers et al's method 
(Phosphotidyl inositol 4,5-bisphosrhate phospholinase C activity in particulate 


preparations from rat brain. Lipids 24 i5-leé 19€*5 to measure directly membrane and 
cytosol PLC activity. 
MNL were separated by Ficoll-hypaque centrifugatsor of vemous blood from AD patients 


and normal controls. Membrane anc cytosel fractions were formed by ue ee acd 
of sonicated MNL homogenates. PLC assay employec "H-hosphotidyl inositol 4,5-bis- 
phosphate(PIP,) as substrate in a m.celle sispensyom formed n the presence of 

0.4mg/ml cetrimide. The optimal pë was 6.5 i^ a buffer iu Ma imM CaCl, 25mM 
LiCl, and imM MaCi,. 

Hydrolysis of PIP, occurred over a range af subsirate concentrations from 0.5-2.5nM 
in both membrane and cytosol fractions. iratra] results comparing normal and AD MNL 
showed s significant increase of membrane begnc PLO activity en MNL from AD sufferers. 
(AD(n=14) 42.8+ 7.56; normal(n=13) 32.3+8.82 pe 0.27025; pMol PIP, hydrolysed/min/10 
cells at a substrate concentration o^ 2nM+ 5.D.; but with a corresponding decrease in 
cytosol activity. 

Elevation of membrane bound PLC aetivity en 30 MN could lead to activation of 
protein kinase C by diacylglycerol asd lead to an increase in PDE aetivity as has 
been previously reported in AD. 







B.S.I.D. Meeting 839 


AN ULTRASTRUCTURAL STUDY OF THE DERMAL-EPIDERMAL JUNCTION IN NORMAL 
AND ALOPECIA AREATA HAIR FOLLICLES. M.Nutbrown, ls Macdonald Hull, 
M.J.Thornton, “W.J.Cunliffe, V.A.Randall. Dept. of Biomedical 
Sciences, University of Bradford, Bradford. “Dept of Dermatology, 
Leeds General Infirmary, Leeds. 

The dermal papilla (DP) is thought to regulate many parameters of 
normal hair growth; in alopecia areata (AA) these mechanisms are 
altered. The dermal-epidermal junction (DEJ) in skin is well known to 
be characterised by the presence of hemidesmosomes (HD), but the 
Situation in the hair follicle is unclear. In this study we have 
examined the dermal papilla-epithelial junction (DPEJ) of the human 
hair follicle to determine how it compares with that of the skin. A 
basic understanding of the DPEJ is necessary before diseases of the 
hair follicle eg. AA can be better understood. 

31 follicles were dissected from 16 biopsies taken from active and 
inactive regions of AA Scalp; 7 anagen follicles from 5 biopsies of 
the occipital/parietal area of healthy scalps were used as controls. 
All follicles were routinely processed for transmission electron 
microscopy. Vertical ultrathin sections from the middle of the 
follicles were used in this study. 

The DP and epithelial cells are separated by a tri-lamina basement 
membrane. Junctions in the DPEJ did not resemble those of the DEJ but 
were similar to the modified HD seen between melanocytes and 
connective tissue matrix in skin. This difference probably reflects 
the relatively permanent state of the epidermis compared to the 
fluctuations of the hair cycle. In patients with AA the number and 
condition of junctional features was dependent on the activity of the 
clinical disease. These results suggest that the condition of the 
attachment points is important to the regulation of hair growth. 


INHIBITION OF SKIN FIBROBLAST METABOLISM BY MINOXIDIL 
G.C. Priestley, R. Lord and P. Stavropoulos, Department of 
Dermatology, University of Edinburgh. 

The demonstration that minoxidil (MX) inhibits the enzyme lysyl 
hydroxylase, which is required for collagen cross-linking, has 
suggested the topical use of MX for keloids and other local fibroses 
(Pinnell & Murad, Dermatologica 1987; 175: suppl. 2: 12-18). We have 
studied some other effects of the drug on skin fibroblasts in vitro, 
using cells grown from patients with morphoea (MF), lichen sclerosus 
et atrophicus (LSAF) and from normal subjects (HSF). 

Proliferation of all cell lines over 3 days was inhibited in 
proportion to concentration of MX, down to 20% or less of untreated 
controls at 1mM, where cell viability was only slightly reduced 
(84 + 2% versus 88 + 2% (s.e.m.) in controls; p>0.2). At 5mM there 
was often a net loss of cells, and only 72% of those remaining were 
viable. In contrast MX at 0.1 - imM stimulated the proliferation of 
foreskin keratinocytes by up to 130%. Contraction of collagen 
lattices containing MF, LSAF or HSF was inhibited by 25, 22 and 26% 
with 1mM MX after 5 days and by 50, 94 and 79% with 5mM MX. 
Glycosaminoglycans secretion by HSF cells (as uronic acid 
per 107 cells) showed a concentration-dependent reduction to 25 + 6% 
of that of untreated cultures at 1mM and was zero at 5mM. These 
findings show that MX has a range of inhibitory effects on fibroblasts 
in vitro, which contrast with its stimulation of skin epithelial 
cells, and support suggestions that it might be a useful treatment for 
fibroses. 
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EFFECT OF GONADOTROPHIN RELEASING HCRMONE ANALCIUE (ZOLADEX) ON SEBUM EXCRETION 
RATES AND HAIR SIZE IN HIRSUTE WOMEN. M Rademaker NE Simescn, J Gudmundsson, M Bonduelle, R Fleming, 
JRT Coutts. Departments of Dermatology and Gynaccelogy, Glasgow Roya: Infirmary, Glasgow, Scotland. 

Hirsuties has been attributed to excessive androgen metabolism witha skin aithough most women with hirsuties have 
normal or only slightly elevated plasma levels of testosterone. Geradotophir releasing hormone (GnRH) analogues abolish 
ovarian sex steroid production and this stucy examines their effeet. witb»oestrogen replacement, on sebaceous gland activity and 
hair growth in a group of aormal cycling ouldly hirsute women. 

Sixteen patients with idiopathic hirsuties. (aged 28 years: range (9-4 7) with normal menstrual cycles (cycle ranged 21-42 
days), adrenal function, luieinising hormone and a bedv mass macs between 79 and 25 were studied. Patients received six 
depot implants of GnRH analogue (Zoladex, IC?) 3.6 mg subDcutagcous y at 3 weekly intervals initiated in early follicular 
phase as well as a single 25 mg oestradiol subcutaneous implaness ihesime of tae first Zoladex implant. Hair measurements, 
by a global scoring system (Ferriman and Galwev; F&G} and mizroscomy (ham diameter, growth rate and presence of medulla), 
sebum excretion rates (SER in pg. min’! on’), and measuremenis of zirculaung testosterone (nmol/l), sex hormone binding 
globulin (nmol/D(SHBQG). and free androgen index (7TT) were made at 3 weekly intervals. 

The treatment was well tolerated. Sever patents bad amenornrsaca asd the remaining x € had reduced menstrual bleeding. 

Only one patient complamed of mild flusaing. Patients id net setce any ssemificant improvement in their hirsuties over the 
active study period. There was a 10-15% żali in 5ER compared ath baseline during the treatment period (week 8 to 24) with a 
rebound 8 weeks after the last treatment teat these charges cid ES reac] statstcal signafacance (table). There was no consistent 
change in hair diameter cr hair growth rate nor in the asumbers of hair in which the medulla was intact, partial present or 
absent. There was a significant change in F&G hirsuties scorevdening the treatment period (*p<0.05, wilcoxon statistic). 

This study has demonstrated that althoegh the GRH anslogcccaused sugpsession of testosterone anc FTI this effect was not 
sufficient to affect hair growth rate or hav diameter. The effect omsebum excretion rate was no more than a trend towards 
suppression but no patient showed an increase. 




















SER Testesterone SHBG F&G 
Baseline 1.13 0.65 42 12.4 
8 wks 0.99 0.39* 44 10.3" 
16 wks 0.94 0.33" 45 10.3* 
24 wks 1.60 0.52* s 43 10.0* 
8 wks post 1.30 0.31 a3 40 11.0 
16 wks post - - ^ - 13.5 





THE MANNER OF PLAQUE CLEARANCE DUEING ANTSEALEN TEERAPY. B. Ramsay & C.M. Lawrence, 
Univ. Dept. of Dermatology. The Royal Vicseris Infirmary, Newcastle upon Tyne. 

The aim of this study wes tc find out whether psoriasis clears by reduction in plaque 
thickness or plaque area and thereby to esi ab:ish which te measure when monitoring 
treatment response. 9 inpatients with ps=riasis ^4 females and 5 males; age range 
18-48, mean 30 wears) receiving lagram arzihra!in treatment were studied. Each patient 
had the lesional and peril#sional skin of 3 p aques studied at fixed skin sites, to 
enable accurate measuremen:s of involved skin before and at weekly intervals during 
anthralin therapy by the following metnocs: p aque thickness was measured by the 
difference between lesional ane perilesicned «kin using ultrasound, Harpenden calipers 
and transepidermal evaporative water loss í(Tezl-Servomed evaporimeter). The area of 
each plaque was measured in 3 ways: a trecing onto polythene, a tracing of plaque 
outline taken from a photozrapas cf the cre aced plaque and a tracing of a photograph 
of the plaque after application cf anchrziin an Lassar's paste. The areas of all 
tracings were measured using a computer c:igitising pad. 23 of the 27 plaques cleared 
and there was s gradual decrease in plagae thickress shown by ali 3 techniques. Tewl 
decreased from a pre-treatment mean initial walue of 22.45gm^?hr"' (SEM 40.5) to 
6.6(+1.5), 8.4€«1.5), 2.09(«0.4) aad 2(*0.00:) at 1,2,3 and 4 weeks respectively. 
Similarly ultrasound mean pre-treatment volue was Ü.9mm(-0.] SEM) and decreased to 
0.52(«0. 152. 0. 53(«0. 35 Oot +0. |) and È. mei r0. O01) at weeks 1,2,3 and 4 respect- 
ively. Plaque area stead. ly decreased TOE che treatment period with a pre- 
treatment mean value for ihe polythene tracitg method of 497mm?(+131 SEM) reducing to 
87( +37), 139(*92), 570843 ^ and Our? at weeks 1,2,3 and á. There was close correlation 
between the polythene tracing method anc the other 2 methods used to estimate area. 
The area derived from pho:ogrephs of pisques trested with anthralin provided excellent 
colour contrast and would have application ia image analysis quantification of 
psoriasis extent. The study shews that or asis clears by a concurrent decrease in 
both plaque thickness and area when treated with anthralin and therefore new quantita- 
tive measures of therapeutics ir psoriasis siouid include both of these aspects. 
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EFFECT OF TOPICAL STEROID ON THE RECOVERY OF INTERLEUKIN-1 FROM NORMAL 
HUMAN SKIN. J. S. Ross, !C. R. Bird and R. D. R. Camp, Institute of Dermatology, St John's 
Dermatology Centre, London, and ! National Institute for Biological Standards and Control, Herts. 

Interleukin-1 (IL-1) has been recovered from normal human skin where it is presumed to be 
biologically unavailable, possibly through intracellular storage. Once released IL-1 may play an 
important role in cutaneous inflammation. As topical steroids are effective in treating a variety of 
dermatoses, we wished to determine their effect of on the production of IL-1 in human skin. 

Nine volunteers applied betamethasone valerate 0.1% ointment and vehicle alone, twice daily to 
symmetrical marked areas on both thighs, under double blind conditions. After 2 weeks (3 subjects) 
and 6 weeks (6 subjects), three 19mm internal diameter skin chambers were applied, to the steroid and 
vehicle treated sites and to an untreated site, following sellotape stripping of 2cm diameter areas. 
Phosphate buffered saline (1ml) was added to the skin chambers, removed after 30 min and analysed 
for the presence of IL-1 in an EL-4 NOB-1 bioassay (Gearing et al., J Immunol Methods 99:7, 1987). 
Preliminary experiments were performed to ensure that ointment contaminating skin chamber fluid did 
not interfere with the assay. 

There was no difference in the levels of IL-1 activity in samples from steroid and vehicle treated 
sites at 6 weeks. However higher levels of activity were found in samples from untreated compared to 
steroid or vehicle treated sites, similar findings were obtained with samples recovered at 2 weeks. 


n steroid! vehicle! untreated! 
2 weeks 3 2.32151 3,310.8 5.62.4 
6 weeks 6 2:95 L3 285115 5.1+1.62 
HL-1 equivalents (ngml-!, meansts.e.m.), determined by reference to a standard dose-response curve generated with 
recombinant IL-1. 2n=0.02 on comparison with steroid value (Wilcox on Signed Rank Test). 


In contrast to the reported effects of corticosteroids on IL-1 synthesis in vitro, prolonged 
application of topical steroids to human skin has no greater influence on IL-1 activity than vehicle. The 
sustained anti-inflammatory effectiveness of topical steroids can therefore not be ascribed to 
suppression of IL-1 production or release. The therapeutic effectiveness of ointments may however be 
due in part to diminished IL-1 release. 


FOETAL DEVELOPMENT OF EPIDERMAL LANGERHANS CELLS AND T CELLS. 
M.Sheehan, E. Tsele, M. Mahesh and A. Chu. Unit of dermatology, Royal postgraduate 
medical school, Hammersmith Hospital, London W12 ONN. 

Skin from different sites of the body and different foetal ages were examined for 
the presence of Langerhans cells and T cells. Foetal tissue was obtained from 22 
theraputic termanations of pregnancy, 3 spontaneous abortions at 20, 21 and 24 weeks 
and one full term stillbirth. The foetal age in the theraputic terminations was 
measured by ultrasonic assassment of foetal length in utero and ranged from 8 to 18 
weeks. Tissue was taken from various sites and snap frozen. Cryostat sections were 
stained with monoclonal antibodies against DR, CD1, ^Y 6 -TCR and CD3 using an APAAP 
technique. 

DR+ cells were first observed at 9 weeks. These cells were rounded and irregularly 
spaced. At 10 weeks. DR and CD1+ cells were seen in equal numbers and numerous CD1+ 
cells were observed in the dermis. By 14 weeks the cells were more dendritic and 
regularly spaced and were present at a density of 4/mm epidermis. By 18 weeks the 
density of CD1* cells was 9/mm epidermis which remained fairly constant to term. The 
numbers of CDi and DR* cells were equal at 10, 13 and 14 weeks but by 15 weeks the 
number of DR+ cells decreased and this was maximal at 17 weeks where DR* cells were 
1.5/mm epidermis compared to CD1 at 5/mm epidermis. By 20 weeks, the DR and CD1* cells 
were equal. Due to the low numbers of Langerhans cells present in early foetal stages 
it was impossible to assess regional variation of density. In older foetuses, higher 
density of Langerhans cells were seen in skin from the back and foot. 

yê - Tcells were only infrequently seen in the dermis and were not observed in the 
epidermis. CD3* cells were seen but these cells were sparse and irregularly 
distributed. 
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SULPHATED GLYCOSAMINOGLYCANS IN THE EXTRACELLULAR MATRIX AND MEDIUM OF CULTURED 
HUMAN HAIR PAPILLA AND CONNECTIVE TISSUE SHEATH 43 M. Taylor, A.7.T.Asheroft, 
A.G.Messenger, 'G.E.Westgate, '¥.T.Gibso, Departmentof Dermatology, Royal Hallamshire 
Hospital, Sheffielc and imniiever Research, “slworth Laboratory, Sharnbrook, Bedford. 

Histochemical and immunohistocremical studies have shown the dermal papilla (DP) 
and connective tissue sheath (CTS) of anagen follicles to contain an extracellular 
matrix (ECM) rich in sulphatec glycosaminoglycans (GG). Staining for GAG diminishes 
during catagen and is minimal or absent in te.cgen. "6 further study the role of GAG 
in hair growth we have compared the .neecrpera.ion of radiolabelled suiphate into 
GAG synthesised by cultured human OF celiz, JTS cells and interfollicular dermal 
fibroblasts (DF). 













Twelve DP, 8 €TS and 14 DF cell lines were studied. Subeultured cells from 
primary explants were grown So confluence if 2l-we.1 plates in E199+10% foetal 
bovine serum. Quadruplicate wells were labelied with $35-sulphate (3MBq/ml) for 72 


hours. Cell counts were per?^ormed on quacruplicate unlabelled wells. Medium was 
removed and the cells lysed with 0.1% Triton X-100 for protein assay. Medium and 
subcellular ECM were digested with pronase to release GAG from proteoglycans. 
Analysis of total incorporation into IAG was performed by spotting pronase-digested 
material onto cellulose acetate and processing to liguid scintillation counting. 

Incorporation cf S35.sulphate into ECM GAC was sigrificantly higher (p¢.01) in DP 
cells (14.1 + 2.0 dpm/ng cel. proteir/1C3eeiis,X t 3.8.) and CTS cells (16.0 + 2.4) 
than DF cells (4.9 + 1,1). Ineorponation inco mediam GAG was similar in the three 
cell types (DP = 41.2 + 6.9, CTS = 52.8 t 7.5, DF = 36.9 t 5,8). 

Thus, whilst the overall inceorpcration 2. radioiabel into sulphated GAG in the 
medium was similar in the three cs#ll types, cells derived from hair follicle 
mesenchyme assembled a much jAigher p^oportien than non-follicular fibroblasts into 
an extracellular matrix. Tre reason for this difference may have an important 
bearing on the regulation of ECM in hair fou icle mesenchyme. 









TYROSINASE EXPRESSION IN HUMAN HAIR FOLLICELAE MELANCCYTES AND ITS RELATIONSHIP TO THE 
SYNTHESIS OF EUMELANIN AND PHAEOMELAMIN S.A. Burchill, S. Ito? & A.J. Thody, 
Dermatology Dept., University of Newcastle upen Tyne and ^Chemistry Dept., Fujita- 
Gakuen Health University, Japan. 

Tyrosinase is a rate limiting enzyme ir the medenin pathway. In this study we 
have examined its expression in eume_anin amd phaecmelanin producing human hair 
follicular melanocytes. 

Samples of hair were obtained from 13 sed haired and 10 brown or biack haired 
Caucasian subjects. The concentrations of eunelanim and phaeomelanin determined by 
the method of Ito & Fujita (Anal.Biochem. 114: 527-536, 1986) confirmed that dark hair 
contained more eumelanin ang red hair greater amourts of phaeomelanin. Tyrosinase 
synthesis was measured in aragen hair bulbs. obtained from the scalp by plucking, by 
immunoprecipitation of [ 5s methionine labeiled proteins (Burchill et al, J. Endocr. 
116: 17-23, 1988) and when expressed as Gpm of [??5] labeiied tyrosinase/dpm of 
labelled total protein x100, ranged from 2.9-4.0 in zhe dark haired subjects and from 
3.0-12.0 in the red haired subjects.  Tyrcsirase activity was also higher in the hair 
bulbs of the red haired subvects than those cf dark aired subjects (4.4 + 0.2 v. 0.88 
+ 0.06 pmol tyrosine converted/h).  Tyrosinase synthesis correlated well with the 
levels of phaeomelanin particularly in the red haired subjects (r=0.8066) but in the 
dark haired subjects showed a better correlation with eumelanin (r=0.6984). The 
presence of a-MSH (107 4M) ia the incubation medium had no effect on tyrosinase 
synthesis. Cyclic AMP (1072m) on tke other kand, increased tyrosinase synthesis but 
only in hair follicles from dark haired subjects. These findings indicate that 
tyrosinase synthesis may represent ë contrci point in the expression of tyrosinase in 
hair follicular melanocyte and thet differences at this level may be related to the 
type of melanin produced by these melanocytes. 
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CHARACTERISATION OF GLYCOSAMINOGLYCANS IN ISOLATED HAIR FOLLICLES L.P. Watson, 
G.E. Westgate, M.A. Blount, W.T. Gibson. Personal Products Section, Unilever Research, 
Colworth House, Sharnbrook, Bedford, U.K. 

In previous studies we have investigated the distribution of proteoglycans (PG) 
during the hair growth cycle in rat and human skin using immunostaining techniques. 
We noted a loss of chondroitin PGs from the connective tissue sheath and dermal 
papilla during catagen and we postulated that these PGs may have an important role 
in the growth stage of the cycle. We aim to use in vitro techniques to further 
investigate the role of PG in hair growth and present here a characterisation of the 
PG content of isolated rat follicles using biochemical methods. 

Follicles were isolated from rat pelage skin and cultured for 48hr. For metabolic 
studies, 50-100 follicles were labelled with either 35S sulphate or 3H glucosamine 
for the final 24hr of culture then washed and pronase digested to release the GAG 
chains. Free label was removed using DEAE sephacel. The glycosaminoglycans (GAG) 
were characterised using specific enzyme and acid treatments followed by analysis on 
Mono Q FPLC. 

Results from sulphate labelling show that in culture, rat hair follicles produce 
chondroitin, heparan and dermatan sulphates and the 3H glucosamine labelling shows 
that the follicles are able to synthesise hyaluronan. In initial studies on human 
follicles, we have demonstrated the presence of sulphated GAGs using both biochemical 
and immunostaining techniques. 

These models will enable us to further our studies into the importance of GAGs 
for hair growth. 
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regime for problem dry sun 
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Increased frequency of HLA-DR2 in patients with Darier's disease 


SIR, We previously reported a patient with Darier's disease (DD) and primary Sjégren’s syndrome (S S).! 
Darier’s disease is a rare genodermatosis with autosomal dominant inheritance and incomplete penetrance 
and a variable age of onset.* In addition, the oral mucosa and eyes may be affected.* Primary SS is 
characterized by an autoimmune-mediated progressive destruction of exocrine glands with a keratocon- 
junctivitis sicca and xerostomia.? In patients with primary SS there is a significant increase in the 
frequency of HLA-DR2 and -DR3.* This study was carried out to determine whether there is a 
relationship between DD and SS. 

Fourteen unrelated Danish patients with DD were typed for all the major HLA-subtypes (A, B, C, DR, 
DQ and DP) and 11 of them were included in a clinical study recording their symptoms and the results of 
eye examinations (Schirmer test, break-up time and Rose Bengal score). Serological investigations were 
carried out for antinuclear antibodies, immunoglobulins and phase reactants. 

In eight patients HLA-DR2 was found, showing an increased frequency of 57-19; compared to 28:3% in 
a population of 704 unrelated Danes? (P — 0:024, Fisher's exact test). No other HLA associations were 
found. Six patients (four on low-dose etretinate therapy) had eye or mouth symptoms and/or abnormal 
ocular tests, and/or increased circulating antinuclear antibodies. A biopsy of the lower lip of one patient, 
who had a dry mouth and two out of three abnormal eye tests, was found to be normal. None of the patients 
fulfilled the criteria for SS.? The HLA-DR2 antigen has been found in association with autoimmune 
diseases? and immunological abnormalities have been reported in patients with Darier's disease. ^9 We 
suggest that DD may be associated with HLA-DR2, but because of the small number of patients included 
in the study and the borderline P value, further studies are indicated. 
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Sensitization as s result ef a religious ritual 


Sir, Perfumes are well recognized as contact allergens, barto our knowledge sensitization as a result of a 
religious ritual has not been described. We report a case of cnronic band eczema in a Bangladeshi Muslim, 
previously elusive to diagnosis, whica on investigsrion wa. shown te be due to ceremonial perfume applied 
as a purification ritual before Friday prayers. 

A 49-year-old man presented witi a long netocy of ccaecna affecting the pulps of the index, middle and 
ring fingers of his dominant right kand anc the centre cf the left palm. The condition had fluctuated in 
severity, but he had never been free of hanc cozema for 25 year». The patient had a background history of 
asthma and hay fever and in 1981 vas diagnosed as baing atopic hand eczema. The patient was applying 
no topical agents and denied a his:ory cf relevant cantec factors. 

Patch-testing to the standard European battery aac the perfume series produced erythema and 
vesiculation at 48 and 96 h to balsam of Pers, perfun-ce-mix, cinnamyl alcohol and cinnamaldehyde, 
indicating an allergic contact dermatitis te perfume. Faser chose questioning revealed that as a devout 
Muslim, before the main prayers of the wees on Fricavs. he adhered to the advice of Mohammed: ‘bathe, 
and if anyone has perfume it does him nc harm to app y some of it',^ pouring it into his left palm and 
applying it to his clothes with the fingertips of his ga. band. Subsequent patch-testing to the ceremonial 
perfume was positive and avoidaace of the oractice rested ia clearance of his hand eczema after 6 weeks, 
for the first time in 25 years. | 

We report this case to illustrate the tm 
minorities. 
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Varicelis baliosa in an adult 


Sir, We wish to report a caseofa 33-rear-cid'worraz wità varicella bullosa. Four days before admission to 
our hospital she developed papules and vesicles oo aer face. Two days after the onset the vesicles became 
er half o? the bedy which varied in size from 2 to 6 cm. 





flaccid pustular lesions on tre face (Pag. 55, neck. chest, upper back, right axilla and left forearm. She had 
no past history of varicella. 

Investigations performed on her were as fobowes: WV BC 83o0/mm? with 32°, atypical lymphocytes 
which after 3 days declined in number tc 2; the serura immunoglobulins were IgG 1430 mg/dl, IgA 239 
mg/dl, IgM 239 mg/dl. Virus isclauon was performed on the contents of the vesicles and the giant pustules 
using human embryonic lung fiproblast cultures. Positive cultures were obtained from the vesicles but not 
from the giant pustules. However, a few varscoba zoster virus-specific-antigen-positive epidermal cells 
were observed in smears obtained from the Cortents of the giant pustular lesions (Fig. 2). Anti- VZV 
monoclonal antibody (Bicsoft) and FIT C-coniagated anti-mouse IgG antibody (Cappel) were used for the 
detection of VZV-specific antigen. Bacterial cabures confirmed the presence of Staphylococcus aureus in 
the giant pustules. This was ciass:hed ss coagumase type Y and phage group II 3A/3C/71. Exfoliative toxin 
production was also demonstrated by this stram on the skin of newborn mice. Our patient was treated with 
acyclovir and intravences cefuzonam sodium fallowed by oral cefaclor with resolution of the lesions. 

The histology of a biopsy of a giant pustular lesion on the left forearm showed a split in the granular layer 
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FIGURE 1. Giant pustules of varicella bullosa on the face. 


of the epidermis with intracellular oedema and acantholytic cells below. These findings can be found in 
impetigo and in the staphylococcal scalded-skin syndrome. ' 

Varicella bullosa resembles ordinary varicella but is complicated by formation of giant bullae.? These are 
caused by superinfection with S. aureus producing an exfoliative toxin.** The condition is rare and usually 
affects infants and children,” * and only two cases have so far been reported in adults.? In one of these cases, 





FIGURE 2. Varicella zoster virus-specific-antigen-positive epidermal cell in smears obtained from the 


- 


contents of giant pustules. 


a 70-year-old man died from a bronchopneumonia. There was no evidence of extracutaneous varicella. 
The other patient was a 24-year-old woman who fully recovered from the condition. Although our patient 
temporarily had atypical lymphocytes in the peripheral blood, she did not develop any serious underlving 
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disease after the widespread eruption had healed. Variceila bullosa in adults does not appear to be 
indicative of any underlying systermic disease which mas eccuran children.? 
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News and Notices 


6th Course in Paediatric Dermatology 
9-10 May 1991, University of Liverpool 


A 2-day course on Paediatric Dermatology will be held at the University of Liverpool on 9-10 May 1991. 
This is for recently appointed Consultants and Senior Registrars and is limited to 12 participants. Further 
details are available from: Dr J.L.Verbov, c/o Postgraduate Office, Faculty of Medicine, P.O. Box 147, 
Liverpool L69 3BX. Telephone 051-709-3114. 


71st Annual Meeting of the British Association of Dermatologists 
3-6 July 1991, London 


The next annual meeting of the British Association of Dermatologists will be held in London on 3-6 July 
1991 under the Presidency of Dr Harvey Baker. Dr Michael Klaber will be acting as Local Secretary. The 
scientific meeting will be held at Kensington Town Hall and on the morning of Saturday 6 July there will 
be a clinical meeting at the Royal London Hospital. There will be a short clinicopathological conference 
(CPC) on Thursday morning, 4 July after the AGM, and suitable case reports are invited. 

Abstracts of papers and posters are invited for consideration by the Selection Committee and those 
accepted as papers will be allotted 10 minutes for presentation and time for discussion. Abstracts of papers, 
posters and CPC case reports should be submitted on the official forms which are available from: Mrs 
R.Barton, Conference Manager, British Association of Dermatologists, 3 St Andrew’s Place, London 
NW 1 4LB. The closing date for receipt of completed abstract forms is Friday 11 January 1991. Clinical 
summaries are invited for patients to be demonstrated at the clinical meeting on Saturday 6 July. The 
closing date for receipt of summaries is Friday 25 January 1991. 
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